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S. A. E. 
Holds Most Successful 
Meeting 


ATMOSPHERE OF WAR OVERSPREADS GATHERING 


More Than 1200 Members and Guests See Greatest Engineering Exhibit of 
Automotive War Apparatus Ever Staged—Liberty Engines and American 
Planes Demonstrated—Ordnance Tractors Put Through Their 
Paces—Unparalleled Fund of Facts Brought Out At 
Orville Wright Dinner 


scene of the 2-day Summer Meeting of the So- 

ciety of Automotive Engineers has looked more 
like an automotive show than an engineering meet- 
ing. Nearly three-quarters of the big convention 
pavilion in the midst of the 450-acre private park 
was filled with airplanes, engines, parts of wings, 
propeller-making machinery and there were so many 
farm tractors and war trucks and artillery tractors 
outside that the exhibit end took up half of the 
time of the convention and proved one of the big- 
gest and most successful innovations ever introduced 
by an engineering society. The idea proved a tre- 
mendous success. 

The 1200 members and guests attending were 
unanimous in declaring the meeting the most suc- 
cessful ever held. It was an engineering stimulant, 
it was a war feast of automotive engineering. 


[scene of PARK, DAYTON, June 18—The 


The Liberty engine headed a line of ten aviation 
war engines—the greatest display of such engines 
ever grouped together in this country. Alongside of 
it stood the Rolls-Royce, its British rival, and next 
in line was the Renault, another rival from the 
other side of the ocean. Then the line continued 
with two models of the Hispano-Suiza, the Mer- 
cedes, the Benz, the nine-cylinder Rhone and others. 

Two-thirds of the main floor of the auditorium 
was taken up with four complete airplanes, the list 
including the De Haviland battleplane with its four 
machine’guns and Liberty engine and the first plane 
ever flown with an engine, namely, the Wright, 
which flew on Dec. 17, 1910, the French single-man 
fighter Spad and lastly the German Rumpler. 

Squeezed in was a fuselage of the De Haviland 
plane with Liberty engine and all of the equipment 
used on a fighting plane. A platform specially built 
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| This is a general view of the pavilion where the professional sessions were held, showing a small part of the 
Spacious grounds where demonstrations cf automotive war apparatus were staged 








along each side allowed members to look into the 
details of the plane, handle its parts, see every detail 
and get first-hand information. 

But the list of exhibits included much more. 
Along one end was a table covered with every part 
of the Liberty engine from the smallest bushing up 
to the cylinder casting and the crankshaft. Back 
of the table stood a soldier with fixed bayonet, and 
while any person could handle the parts, feel their 
weight and examine into every detail, no one was 
permitted to take out a pencil to make a sketch or 
a ruler to measure a part. Cameras were barred. 

Along another wall were all of the parts of the 
De Haviland plane from a skeleton wing, showing 
every piece and every wire, to wheels, landing gear, 
control parts and wing beams. Every piece was 
tagged and its use stated. 

Outside at one end of the pavilion in a huge tent 
erected for the purpose was a Defiance propeller- 
making machine installed by the Dayton Wright 
Airplane Co. The big factory machine had been 
moved from the Miamisburg factory specially for 
the S. A. E. and it worked from morning to night, 
driven by a special electric motor just as it would 
have worked in the factory. It was on war work 
and it worked at war speed. While the sessions 
were not in progress the members stood watching 
this machine shape propellers for the De Haviland 
battleplane and when it completed its task skilled 
workmen did the final shaping and forming just as 
their fellow workmen were doing in the factory. 
It was a great object lesson in manufacture and an 
excellent stimulant for the engineers. 


Ordnance Tractors at Work 


Outside was the ordnance exhibit of threé differ- 
ent sizes of creeper-type artillery tractors that con- 
stantly demonstrated each afternoon, showing how 
they go through woods trailing the French 75-mm. 
guns or other field pieces and crush down trees 7 in. 
in diameter, go over fences, ride over fence posts 
and cross ditches. It was an eye-opener to all not- 


withstanding familiarity with these tests through 
movie reels. It was the real war stuff with all 
parts camouflaged as if in action. 

In addition there was the class B war truck, the 
new four-wheel-drive truck known as the Militor 
and numerous other war trucks equipped as machine 
shops, etc. 

In the same field were half a dozen farm tractors 
that gave constant performances, the list including 
the new Case, Fordson, Parrett, new four-cylinder 
Moline, Cleveland and others. Many engineers had 
never seen these machines plowing before. 

Overhead, Curtiss JN-4 training planes were con- 
stantly soaring and for the special edification of the 
meeting ten to a dozen planes flew over and back in 
battle formation. A few minutes later, when these 
were out of the way, a group of battleplanes gave 
an exhibition of flying. 

One of our engineering accomplishments of the 
past year is exemplified in the work of substitution 
of new materials for older ones of which we have 
a meagre supply. Due to the Irish situation we had 
not enough linen for the planes, but we have de- 
veloped a brand of Sea Island cotton which is now 
serving as well as linen and we have it in great 
quantities. 


Necessity Brings Substitution 


When the shortage of spruce came up we turned 
our attention to Douglas fir and to-day it is as good 
as spruce and our necessary supply is assured. We 
have fortified ourselves with a supply of castor oil by 
planting the beans. We have developed the manu- 
facture of our dope and other chemicals, and if we 
have to use metal for parts we are ready to use it 
satisfactorily. 

The meeting was a war contrast with that of a 
year ago held at the Bureau of Standards in Wash- 
ington. Then we consulted on what to do. We 
looked for avenues of war activity. 

To-day we examined the war products that the 
automotive industry has given the nation in the last 
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year. Hundreds saw these for the first time and 
the examining of them served as an engineering 
stimulant that will result in greater production of 
American design. 

President Kettering declares that every engineer 
must study aviation, must dream it, and think it in 
order that American brains may evolve something 
new that will place us ahead of the Hun in the air. 

Director Stratton complimented the automotive 
industries when he said that no other industry was 
so well fitted to take up aviation work and that 
those who had the work in charge a year ago went 
to the proper industries to get the work done. 

In addition to the foreign and American airplanes 
Triangle Park was given a very war-like appearance 
by the exhibit of the Ordnance Department. This in- 
cluded practically a complete line of the vehicles fur- 
nished by the department to the United States Army. 
These were put through a series of performances 
paralleling what would be met under difficult war 
conditions, and the engineers were greatly impressed 
by the spectacle of heavy creeper types of tractors 
pulling guns and limbers through a small jungle and 
over steep, slippery grassy slopes. The tractors 
brushed aside the saplings some 5 in. in diameter, 
pulling their guns over them as if they were nothing 
but reeds. 

On exhibition were tractors of 214, 3, 5 and 10 
tons capacity, an artillery repair truck, equipment 
repair truck, light repair truck, reconnaissance and 
machine gun car, self-observation car, a 3-in. gun 
trailer and a 10-ton trailer. These were all camou- 
flaged and in their war paint gave a very business- 
like appearance to the exhibit. 


Tractors Level Small Trees 


The tractors performed in a manner which showed 
the immense mobility of the motorized field artillery. 
A small forest at the end of the field in which the 
undergrowth was so thick that a tractor and gun 
were swallowed up and out of sight after they had 
traveled 15 ft. offered no difficulties whatever. The 


tractors pushed the trees down in front of them, 
first bending them over and then crawling directly 
over, leaving them crushed to earth behind. 

An exhibition furnished by the Signal Corps gave 
a further touch of war to the meeting. In this a 
fuselage of a plane containing a Liberty engine was 
set up on the field and the propeller mounted in 
place. A machine gun synchronized to fire through 
the blades of the propeller was fired to exhibit to the 
members the method of timing the machine gun fire. 


Three-Ton Four-Wheel-Drive Tractor 


The 3-ton tractor is a new machine of the four- 
wheel-drive type just developed by the Ordnance 
Department to meet the demands of the field artil- 
lery in France for a tractor capable of moving guns 
long distances at a rapid pace. This will take care 
of transportation of this nature on good roads where 
the services of a track-laying type are not required. 
This uses a Wisconsin engine of the type used in 
many other departments so that the advantage of 
interchangeability is secured. The vehicle can be 
used as a four-wheel steer when acting as a tractor 
or two-wheel steer when acting as a truck by simply 
interchanging axles. This model has been adopted 
as the standard four-wheel-drive type of this capa- 
city for the army. 

The 214-, 5- and 10-ton tractors are the track-lay- 
ing type. The lightest is designed to replace a six- 
horse team and is very fast. It is primarily in- 
tended for hauling wire-laying reels across the 
country at high speed, and it is believed that it will 
ultimately replace the horse as a means of trans- 
porting the 75 mm. field guns. 

The 5-ton is intended for hauling guns of medium 
weight at speeds of 6 m.p.h., although in emergen- 
cies the tractor can make 10 or 12 m.p.h. The pre- 
liminary designs for this vehicle were only decided 
upon on Nov. 24 and in 6 months a completed tractor 
was developed and exhibited. These tractors are 
ermored to withstand shrapnel and machine gun 
bullets. The 10-ton is similar to the 5-ton, but will 











The line-up at the official S. A. E. registration headquarters at_ Triangle Park 
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take care of twice the load. All of these were made 
to go through performances which parallel actual 
working conditions. 

Lastly came a demonstration of the firing of two 
machine guns synchronized with a Liberty engine 
in a De Haviland plane so that the shots passed be- 
tween the propeller blades. This demonstration was 
accompanied by an explanation by President Charles 
F. Kettering. 

These exhibits were in themselves worth many 
times over the cost of the trip to Dayton and the 
time expended. It enabled war apparatus to be seen 
in different factories. The exhibits were opened for 
one hour each morning and at noon and from four 
each afternoon until seven. 

Every exhibit was filled at these hours and when 
the sessions were on and addresses being given the 
exhibits were all closed. 

It is not surprising that with such an exhibit of 
war production of the last year that every session 
should have been attended by 300 to 600 members 
who sat to the end and carried on spirited discus- 
sions. 

With such a setting new ideas literally bubbled 
forth from the members and hundreds of new ideas 
on how well we are carrying out our war program 
were carried away. Those doubting Thomases on 
the Liberty engine went away singing its praises. 
The engine itself and its parts carried conviction 
and its performance in the air added the keystone of 
faith in it. 


Exhibition Proves Astonishing 


One orthodox engineer, after studying the long 
line of ten engines for nearly an hour, expressed his 
faith in the Liberty engine in comparison with Euro- 
pean types by declaring: 

“T never thought the Liberty was so simple and 
such a good manufacturing job before.” 

It was the fact that his eye could travel from 
one to the other and back that led to that conclusion. 
That engineer is now a Liberty engine booster. The 
exhibit got a lesson under his skin that hours of 
discussion could not have injected. So it was with 
every other exhibit. The exhibits literally repre- 
sented a new order of things. 

It is not surprising that with such an atniosphere 
there should have been uttered by speakers at the 
Orville Wright dinner and at the other sessions so 
many expressions that deserve permanent places in 
automotive engineering history. 

President Kettering, a past master in epigram- 
matic art, was the vivacious leader; in fact, he was 
literally effervescing all the time. He wound up 
the meeting with a sermon on farm tractors by de- 
claring that we are in the ex-cart stage of the auto- 
motive industries and that we must build better 
tractors for the farmers and stop over-selling them. 
Tractor success is one-half engineering and one-half 
psychological. We should paint our instruction 
books on and chain our tools to the tractor. 

Our program of the last year in aviation came in 
for a tidal wave of praise. Howard E. Coffin, 


recent head of the Aircraft Production Board, at- 


tended most of the sessions and was the star 
speaker at the Orville Wright dinner. He is as 
firm a believer as ever in what has been accom- 
plished in the past year and told how our training 
aviators are to-day averaging 220,000 miles of fly- 
ing per day, which nearly equals nine trips around 
the world each day. In 3 months we will be pro- 
ducing in a dozen plants nearly 100 Liberty engines 
per day and yet in England they are only producing 
50 per week of a well-known engine that we have 
been criticized for not manufacturing. Had we 
taken up the manufacture of that engine last year 
when we started developing the Liberty, we would 
not have been in production as we are to-day. 

European nations gave us a year to get into avia- 
tion engine production, but we are into production 
in 8 months. The error we have made in our avia- 
tion program was that of too great optimism last 
summer when we announced that we could do more 
than was humanly possible. 

There have been seventeen different airplane in- 
vestigations this year, and in every case excepting 
some in progress at present the investigators have 
given up in despair because of the magnitude of our 
aviation program. 

Major Jesse G. Vincent told how fast the Liberty 
engine is by a comparison with an engine used in 
a motor truck, the same engine used in a light racing 
car and in a touring car, and Director Stratton of 
the Bureau of Standards gave his explanation of its 
speed by asking how fast is a locomotive and an- 
swered it by saying: 

“That depends on the load it has to carry. If 
the Liberty engine is in a single-seater fighting plane 
it has very high speed. If in a two-man fighter it 
has a slower speed. If in a day bomber it is still 
slower and if in a night bombing plane that must 
cover long distances, carry heavy loads of bombs and 
remain in the air for many hours its speed may not 
be over 90 miles per hour.”’ 


Germany Is Underrated 


F. G. Diffin, one of the delegates of the S. A. E. 
to the International Aircraft Conference in London 
last February, declared that as a nation we under- 
estimate the fighting strength of Germany in the 
air and that she is preparing to build in tens of 
thousands; that at present England and France have 
practically reached their limit of aircraft produc- 
tion and we must henceforth carry the burden. 

President Kettering led the crusade and others 
joined him in a determination to push the propa- 
ganda of building those designs of planes, engines 
and other apparatus that we have ready rather than 
waiting until some super-type has been developed. 
Here he injected a familiar comparison with the an- 
nual model in the automobile industry. 

No manufacturer refrained, from building a 1917 
model solely because he knew he could build a better 
model in 1918. Had that policy been followed we 
would not have 5,000,000 automobiles nor would we 
have the well-developed machines of to-day. So it 
must be with airplane engines, ordnance and other 
apparatus of war. 
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ORVILLE WRIGHT 


The first person to make a sustained flight in a heavier- 


than-air the feat 


10 years ago 


machine, being accomplished 


AYTON, June 17.—The twelve hundred persons who 

attended the Orville Wright dinner in connection 

with the summer meeting of the Society of Automo- 
tive Engineers to-night heard the greatest after-dinner 
speeches ever heard at an S. A. E. meeting. The dinner 
was the greatest compliment that could have been paid to 
Orville Wright, and when he rose to acknowledge the 
honor the applause was more vociferous and prolonged 
than any ever accorded any other member of the society. 
It resembled that given at a national political conven- 
tion. 

The dinner was a Classic in airplane history, and devel- 
oped into one continuous round of applause for the Lib- 
erty ‘engine, the De Haviland battleplane with its four 
machine guns, and the general air program that has been 
carried out and is being pushed ahead. 

The twelve hundred diners were in fine fettle for the 
meeting, having passed the entire day looking at the 
Liberty engine, and all of its parts, in the pavilion where 
the meeting is being held. Not only had the members 
examined the engine and all of its parts, as well as the 
De Haviland plane and all of its parts, but just before 
dinner they witnessed the greatest exhibition of war 
flying ever seen in America, when ten of the greatest 
fliers demonstrated specially for the members over Tri- 
angle Park. 


French Aces in the Air 


Two of the fliers, aces in the French army, took 
part. The flying convinced everybody that the Liberty 
is the greatest flying engine, and those who looked at it, 
along with nine other war engines exhibited from Eng- 
land, France and Germany, were convinced that it is a 
better production job than any of the others, and its be- 
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Orville Wright 
Dinner An Ovation 


Achievements of Liberty Engine and 
De Haviland Planes Bring 
Continuous Round 
of Applause 


havior shows that it produces more horsepower with less 
weight than any of the others. 

The speakers’ table was lined with notables. Ranged 
on either side of President Kettering, who acted as toast- 
master, the list included General Wm. C. Kenly, the newly 
appointed head of aircraft training operations in this 
country ; Howard E. Coffin, Col. E. A. Deeds, F. G. Diffin, 
Orville Wright. The guests of the dinner: C. M. Manly, 
Lieutenant Miozzi, representing Italy, Col. J. G. Vincent 
and S. S. Bradley of the Manufacturing Aircraft Associa- 
tion, Director Stratton of the Bureau of Standards. 

The dinner brought out a wonderful fund of informa- 
tion. Our training planes are flying 220,000 miles per 
day. Our standardized De Haviland battleplanes, with 
Liberty engines, are so standardized that recently when 
one shipment arrived in France the fuselage was taken 
out of one crate and the wings out of another, and in 
less than 2 hours from arrival at the flying field the 
plane was assembled and flying. The wings would serve 
for any fuselage. General Pershing was so pleased with 
the matter that he cabled his congratulations to Wash 
ington. 


What Germany Is Planning 


Germany is preparing to win the war with airplanes, 
and is working to produce tens of thousands of planes, 
and we must work for greater production. France and 
England have practically reached their maximum in air- 
plane production and we must take up their load. Doug- 
las fir is now as good as spruce for airplanes, and so there 
is no wood shortage. We have developed a fabric for 
covering the wings from Sea Island cotton which is as 
good as Irish linen, and so the shortage of linen is no 
handicap. 

General Kenly was introduced by the toastmaster as 
one of the human beings in charge of aircraft matters 
who had witnessed the early flights of the Wrights 10 
years ago, and who has followed the development of our 
aircraft work ever since. 

General Kenly paid his best respects to Orville Wright, 
and it was in appreciation of the work of the Wright 
brothers that he attended the meeting. 

True to war department ethics, General Kenly obeyed 
the instructions of not saying anything on any subject 
relating to aviation. He told of the impression the De 
Haviland battleplanes with Liberty engines made on the 
naval flying field on Long Island, where, previous to the 
arrival of the Liberty engines, the flyers had been using 
slow boats. The coming of the Liberty engines put a new 
thought in Navy aerial work into all of the students, its 
great power shooting the planes up into the elements, as 
the bovs tried its speedy climbing qualities. 

Lieutenant-Colonel Jesse G. Vincent answered the eter- 
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nal question of “How fast is the 
Liberty engine?” by drawing a com- 
parison from the automobile field. 
The case is the same as that of an 
engine that can be used in a racing 
ear that will travel 105 m.p.h. and 
putting the same engine in a truck 
and gearing it down so that it will 
travel not over 11 m.p.h. 

If you put the Liberty engine in a 
light plane it has speed up to and over 
135 m.p.h. but if you put it in a heavy 
day or night bombing plane, and per- 
haps use two of the engines, its speed 
will not be over 90 or 100 m.p.m., but 
it will carry great loads and travel 
long distances with them. 

Colonel Vincent gave a clear outline 
of the work of the four flying fields in 
the city of Dayton. The first or 
Wilbur Wright Field is strictly a 
training field for cadets as well as 
specializing on machine gun courses 
with three different types of machine 
zuns. 

The McCook Field is the Government Experimental 
Station, and is under the direction of Colonel Vincent 
and Major Howard Marmon. This is the National Head- 
quarters for testing aviation work and where the stand- 
ardizing of all kinds of apparatus is carried out, so that 
production on a large scale‘is possible. McCook Field is 
equipped specially for research and standardization work. 

The object of those in charge of McCook is to foster 
experimental work throughout the country and to take 
designs and standardize them so as to work for the best 
interests of the nation. 

The general plan at McCook Field is to standardize 
one design after another and to alter design as necessary 
in order to get them suitable for the fastest production. 

The third field is known as the South Field and is a 
privately owned one in which the experimental work of 
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the Dayton-Wright Company is car- 
ried on. 

F. G. Diffin, who was one of the 
society’s delegates to the Interna- 
tional Airplane Congress in London 
last January and February, is of the 
firm opinion that so long as the Kai- 
ser has 6,000,000 fighting men there is 
no thought of any internal revolution 
in Germany, and that we have a long 
and hard fight ahead of us. 

Diffin is a firm believer in produc- 
ing airplanes in such great quantities 
that we will outnumber the Huns, 
who are now preparing to build planes 
in tens of thousands. It is foolish to 
think of Germany as in a state of ex- 
haustion. The strength of Germany 
impressed Diffin more than anything 
else in his visit. Germany appreci- 
ated years before the war started that 
the war in the air would be the deter- 
mining factor, and she accordingly 
prepared. 

To-day England and France have 
reached the maximum of their air-plane production, or 
nearly so, and America must take their places. The side 
that puts the greatest number of planes up will win. On 
land the best that can be looked for in the war is perhaps 
a deadlock. It is a long way to Berlin. Our people must 
be better educated to airplanes. A great wave of educa- 
tion over the world is necessary. The biggest part of our 
people do not know the airplane, and look upon it as an 
entertaining feature at a country fair instead of the most 
important weapon of war. 

Diffin was amazingly impressed with the whole-hearted 
hospitality that the mission received in England where 
it visited all of the factories and was shown everything 
that the Britishers had to show. There was no holding 
back of information or secrets, but everything was made 
available. 


Coffin Lauds Airplane Accomplishments 


Tells of Navy Planes of 400 to 1200 Hp. and 10-Hr. Flights—6000 Training 
Planes Completed—150,000 Men in Training 


N ALL the talk of the airplane program, we have 

heard nothing of the navy in spite of the fact that 

it has been doing remarkable work in the construc- 
tion of flying boats and submarine hunters. The navy 
has built planes capable of carrying loads from 11,000 to 
3,000 lb. and having engine power ranging from 400 
to 1200 hp. The crews of these flying boats number 
five men and sometimes more. 

Commander Koven told me the other day of a trip to 
Newport News from Philadelphia with a flying boat 
equipped with two Liberty engines taken from stock. 
These engines did not miss a shot on the entire trip, 
which is quite a record for engines which are not sup- 
posed to run. 

Daily trips are being made by the navy flying boats 
from Newport News to Washington, and yet nothing is 
ever heard about it. When we hear the size of these 
planes and the amount of their power equipment we are 


prone to wonder what the limit will be. The army also 
has large planes, but the navy has been forced into this 
heavy construction because of the work which it has to 
do. 

All of you have seen to-day enough exhibitions of flying 
to know that we are on the right way in this country. 
Only a few weeks ago some of our friends in Washing- 
ton were talking about the one airplane which cost the 
country six hundred and forty million dollars, and we are 
familiar with the cartoons in the funny papers showing 
the scales having the little airplane on one side and the 
large bag of money on the other. As a matter of fact 
only between one-third and one-half of that appropria- 
tion has been spent. 

There have been built over 6000 training planes. Two 
thousand others were scheduled to be built in Europe, 
but these have been partly held up due to the drive in 
Italy and the offensive on the western front. 
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There are 150,000 men in training at the various air- 
plane plants and flying fields. 

There are between twenty-five and thirty of these 
training stations. 

Perhaps the greatest good which has come out of all 
the recent investigations is that the theory that it is 
impossible to produce standardized airplanes in quanti- 
ties had been exploded. Standardized designs are being 
produced now. Those who visit the Dayton Wright 
plant will see a fine example of this work. 

When the crates of planes are received on the other 
side it is not necessary to match up the different parts 
in the same way that they were put together in this 
country. The parts will go together because they are 
interchangeable, and it is recorded that in the space of 
two hours from the time of receipt a plane has been put 
together, the engine started and the plane flown. 


Work Has Taken Time 


It has taken time to do all this and to get out the 
necessary tools, jigs and fixtures for the work. Those 
of you who have followed the work know what it means 
in the way of equipment and personnel to keep the planes 
in the air. You know what it means in the way of re- 
pair parts and fittings. You have also heard the fool- 
ish suggestion of bringing to this country an engine 
which has been tried out and found good in Europe, but 
you know that it is impossible to get into production on 
a foreign type of airplane engine in less than a year. 

Although the drawings, equipment, and even the en- 
gineers, are brought over from the other side, we have 
but to point to the example of the Gnome engine at the 
plant of the General Vehicle Co. and the Hispano-Suiza 
at the Wright-Martin plant or the Berliet at the plant of 
the American Locomotive Co. 

Those who have seen the exhibitions here and have 
been thoroughly conversant with the work, know that 
American designs. American tools and American methods 
are far shed of those over there when it comes to a pro- 
duction basis. 

The British, after three years and more of w-r. »r 


only producing in the Rolls-Royce plant, where 10,000 
men are employed, but fifty engines per week, and these 
have 50 hp. less and weigh 100 Ib. more than the Liberty 
engines, 


Navy Boats Fly Ten Hours 


So far as our purposes are concerned there are several 
plants in this country that will within the next 120 days 
be producing from fifty to 100 of these engines a day. 
Yet you cannot possibly convince a Senator of this. 

Navy boats have made flights frequently of ten hours 
continuously. Just figure out for yourself where ten 
hours will take them on the west front. 

The spruce production in this country has increased 
750 per cent, and besides this there have been entire in- 
dustries built up to take care of the requirements of ac- 
ce‘sories, such as wireless apparatus, delicate recording 
meters, bomb-dropping apparatus, flares, machine guns 
and many other things which were not produced here 
before. 

These are more of a job than the plane and engine. 
Many of these things were not produced at all a year 
ago in this country. : 

Considering all things, there have been three big 
things done in the airplane industry in this country dur- 
ing the last year. 

1—The production of the Liberty engine, including the 
Liberty cylinder, which should go through the war with- 
out a change in spite of other developments which may 
come up in engine practice. 

2—The discovery of a substitute for linen. 

3—The discovery that Douglas fir is a satisfactory 
wood for cirplane construction. 

This had to be literally crammed down the throats of 
our Allies, but reports show that the wood is even su- 
perior to spruce and the supply is unlimited. 

It is unfortunate that the people cannot all know what 
is going on. From what we have seen in Dayton we know 
that we are going to show our friends on the other side 
that American industry is going to go a long way towards 
“'yning the war. 


War Will Develop Our National Character 


Casualties, Says Deeds, Form But Small Percentage of the Total 
Expressed in Results Obtained 


T IS of the greatest interest to be at a 

meeting of the S. A. E. again. We 
all know what the situation is in 
Washington. It reminds me in some 
ways of the spinning disk at Coney 
Island. If you are in the center doing 
nothing you will stay on all right, but 
if you get out to the end and try to do 
anything you are sure to slide off. 

One of the things that satisfies me 
most is that the Liberty engine is not 
able to read the newspapers. 

It will be able to answer for itself. 


The S. A. E. has done wonderful 
things and will do bigger and greater 
things. 


As Captain La Grange said: 








Colonel E. A. Deeds 


“This war will do this country good if 
it does not cost the country the blood 
that it has cost our country.” 


When the casualty lists come home 
with a thousand each day we are 
going to think of bigger things and 
torget the petty bickerings. Life takes 
on a different aspect after we have ex- 
perienced some deep sorrow. This war 
will develop and deepen our national 
character. 

Colonel Arnold told me that our 
flying students are flying a total of 
220,000 miles per day. Yet with all 
this all we hear are the casualties in 
spite of the small percentage they form 
of the total. 
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Airplanes and Heavy Oil Engines 
Divide Attention at S.A.E. Meeting 


Standards Committee Reports Adopted—Membership Increas- 
ing Satisfactorily—Demonstrations of Oil Refining and 
Exhibits of Automotive Apparatus Form 
Important Part of Program 


N opening the first professional session of the S. A. E. 
| necting President Kettering-laid emphasis on the fact 

that all the displays on the grounds were not of a com- 
mercial nature, but were gathered to serve an educational 
purpose. There had been no intention, he said, on the part 
of the Society to achieve any other aim than to educate the 
various industries which would be of service to the Govern- 
ment in the conduct of the war. 

The aim in securing papers for the meeting, Mr. Kettering 
said, had been to spread information on the various lines of 
engineering development work foremost at the present time. 
In this connection a word might be said regarding the activ- 
ities of the Society. It was surprising to find how many 
people outside of the Society knew nothing of its existence. 
There were some who were using the data sheets of the 
Society and at the same time cursing the Society itself. It 
should ‘be the object of the membership to get the people 
of the country to know that within the Society of Automo- 
tive Engineers was contained the talent that had made pos- 
sible the automobile of to-day. The Society, Mr. Kettering 
said, had been loved and damned almost in the same breath, 
which was largely caused by lack of understanding of the 
motives behind its work. To overcome the antagonism with 
which the Society had met, the management had deviated 
slightly from established practice in arranging the program 
for this meeting. 


Exhibitions Draw Great Crowds 


As aircraft is the most important subject for the consid- 
eration of engineers at the present time, a considerable num- 
ber of engines and planes were brought together in the 
meeting room for the inspection of members and guests. 
There were also a number of tractors for hauling large guns, 
which would be exhibited and demonstrated on the grounds. 
He had been informed, President Kettering said, that it had 
been only within the last eight months that our Ordnance 
Department had been brought to realize that guns could be 
moved by mechanical motors as well as by mules. Only three 
to four months ago he had talked to a representative of a 
large fire instrance company who still clung to the view 
that gasoline engine-propelled fire engines were much less 
reliable than the old steam-operated fire engines drawn by 
horses, and it was the duty of the S. A. E. members to dispel 
this illusion. It was gratifying to all members of the Society 
to see the remarkable results which had been obtained from 
the use of S. A. E. standards and from the other work of 
the Society. 

The treasurer’s report showed the Society to be in flourish- 
ing condition financially. There was a large increase both 
in the receipts and disbursements. The total assets are now 
not far from $100,000, this including investments of some- 
thing more than $48,000 which, it is believed, are largely in 
Government bonds. The report was accepted. 

The report of the Membership Committee showed a very 
satisfactory increase in membership, though the rate had 
declired somewhat from last year, when the number of new 
accessions was quite extraordinary owing to the amalgama- 


tion with the Society of several other engineering bodies. 
it was stated that during the past five months 358 applica- 
tions for membership had been received, including 152 for 
regular membership and 117 for associate membership. At 
the present time the Society has a total of 3553 members, 
an increase of 14 per cent since Jan. 1. This report was also 
adopted. 

The Publication Committee report reviewed the work done 
by that committee. It was announced that Part 1 of the 1918 
“Transactions” was in preparation and would be distributed 
among the membership during the latter part of the summer. 
Mr. Greer, the chairman of the committee, asked for more 
papers for presentation to the Society and at the section 
meetings. He explained that it was the policy of the Publi- 
cations Committee to include in the transactions of the Soci- 
ety all papers that are read at the semi-annual meetings and 
at section meetings which seem to be of permanent value. 
This report was adopted. 


Plan and Scope of Meeting 


Chairman Beecroft of the Meetings Committee gave an 
outline of the program arranged for the meeting. He said 
that the time would be about equally divided between the 
reading of papers and reports, on the one hand, and the in- 
spection of exhibits and attendance at demonstrations, on the 
other. While the sessions were on, the exhibits, which were 
arranged in the rear part of the hall, would be closed, and as 
soon as the sessions were over these exhibits would be thrown 
open for inspection. During the afternoon, it was announced, 
there would be formation flying, aero stunts and manoeuvres, 
and among those who would take part in these demonstrations 
were some of the best foreign fliers, with months of service 
on the battlefront to their credit. There would also be demon- 
strations of various types of tractors by the Ordnance De- 
partment, these tractors performing such stunts as climbing 
over tree trunks and passing through ditches. 

General Manager Clarkson read the rules governing the 
appointment of the Nominating Committee. Accordin& to 
these rules one member is to be named by each of the sections 
of the Society and three more members are to be named 
at large at an annual summer meeting, with the proviso that 
no two of these three members shall be from the same dis- 
trict. The three additional members named were W. P. 
Kennedy of New York, W. H. Fredericks of Detroit and 
R. H. Bliss of Dayton, Ohio. President Kettering remarked 
that appointment to this committee was no idle honor and 
that the members of the committee would have to get to- 
gether immediately and decide upon their line of action, 
in accordance with the rules laid down in the constitution. 

“Under the head of new business, General Manager Clark- 
son brought up a matter which was somewhat out of the 
ordinary and which he said the Council had decided to sub- 
mit to the membership for its consideration. Owing to cer- 
tain contingencies it had been impossible to furnish 121 
members recently elected with the publications of the Society 
during a certain period, and it was believed to be the most 
equitable plan to refund a certain percentage of their mem- 
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Some Prominent Engineers Who Attended the Meeting 
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bership dues to these members. 
proved. 

It was also announced that the Government, through the 
Bureau of Standards, was investigating the possibility of 
using kerosene in present day engines built for the use of 
gasoline, and anyone present who might have any experience 
along this line was invited to communicate his results and his 
methods to P. S. Tice. 


Standards Reports Adopted 


The Standards Committee session was presided over by 
Chairman Bachman and Standards Manager Hanks. Mr. 
Manley briefly reviewed the report of the Aeronautic Divi- 
sion, which was adopted as printed. In fact, all the reports 
of Standards Committee Divisions were adopted without dis- 
cussion, including reports of the aeronautic division, ball and 
roller bearings division, data sheet division, electric equip- 
ment division, engine division, iron and steel division, tire and 
rim division and tractor division. In connection with the 
report of the last mentioned division, however, the sugges- 
tion was made that the recommendation of the Standards 
Committee to limit the 9-in. belt to horsepowers up to 40 
was not well considered, and it was decided that this part 
of the report be referred back to the division for further 
consideration. The figure originally recommended was 70 
hp. This was thought too high and the limit was placed at 
40 hp.; but the reduction is believed to have been too great, 
and the plan is to place the figure at 50 or 60 hp. 

Lunch was served in one of the buildings in the park, and 
another meeting opened about 2 o’clock. The members were 
called to the meeting, as well as to lunch, by a young lady 
from the National Cash Register Co. sounding a call on a 
trumpet. 


The suggestion was ap- 


Demonstrate Oil Refining 


During the afternoon it had been arranged that a demon- 
stration of oil refining, with explanatory remarks, would be 
given by Mr. Stratford, but at the last moment it was found 
that electrical heating coils for use in this demonstration 
had been wound for 220 volts, whereas the current in the 
building was only 110 volts, so this feature of the program 
had to be postponed until new coils could be obtained, which, 
it was thought, would be done the first thing Tuesday morn- 
ing. In place of this demonstration, the reading of two 
papers on heavy-oil engines and one on an aviation subject 
was put on for the afternoon. Chairman Kettering, in intro- 
ducing the papers on the heavy-oil engine, said that the 
subject of engine fuels always appeared to him to bear a 
considerable resemblance to the case of the growing bean. 


R. H. JOHNSTON, 


E. F. NERBIUS, F. TURNBULL, 
The White Co. 
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We all knew, he said, that the bean was provided with a 
certain amount of bean meat, to nourish the young shoot as 
it began to grow, but once the plant was an inch or so above 
the ground and had access to air and sunlight the store of 
nourishment contained in the bean was exhausted and it 
was thrown upon its own resources for its further growth. 
When the building of automobile engines was first begun 
gasoline was a by-product and sold at a ridiculously low 
price, and it was a comparatively easy matter to build en- 
gines operating satisfactorily on it. Now that we had this 
engine, gasoline was becoming scarce, and we were confronted 
with thé problem of developing an engine that would operate 
satisfactorily on the more abundant heavy liquid fuels. 


Lack of Suitable Fuel 


The first paper on heavy fuel engines was by Mr. Scott, 
who said that there was a great lack of fuel suitable for our 
present engines. Those using engines were made painfully 
aware of this state of affairs by the constantly rising price 
of gasoline. Mr. Scott quoted some figures furnished by the 
Bureau of Mines, according to which the production of gaso- 
line in 1917 was 29 per cent greater than the production in 
1916. During a period of three months in 1917 no less than 
77,000,000 gallons of gasoline were withdrawn from storage, 
and at the same time 68,000,000 gallons of kerosene were put 
in storage, in addition to what was stored at the beginning 
of this period, which figures alone sufficed to show the great 
desirability of developing an engine that would run satis- 
factorily on kerosene. Almost no engines at present sold as 
kerosene-burning engines run well on that fuel at all loads 
and speeds. If we could develop such an engine we would 
greatly increase the available supply of fuel. Not only 
could we use the heavier distillates of crude oil, but we could 
use equally well the light and medium oils produced from 
the distillation of bituminous coal. 

Most efforts so far have been made to adapt the gasoline 
engines to the use of heavier fuels by using a carbureter. 
This, however, was not the right step. To use the heavier 
fuels successfully it was necessary to design special engines. 
The fuel must be introduced into the engines and mixed with 
the air in a different manner from that now used, and the 
ignition of the mixture must be effected differently also. A 
carbureter was not sufficient to thoroughly mix kerosene with 
air, and heating of air was no solution of the problem. This 
was due to the fact that heating of the air causes a loss in 
volumetric efficiency, and this loss was very detrimental, as 
was shown by some experiments the author had made which 
had proven that an increase of 50 deg. C. in the temperature 
of the air entering the engine resulted in a 25 per cent loss 
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in power. We must therefore look for other means of mix- 
ing the heavier fuels with air and igniting the mixtures. 
In fact, the admixture of the fuel must be accomplished by 
mechanical means; the fuel must be very finely pulverized 
and must be introduced at the proper point of the combus- 
tion chamber. 

In the Diesel engine this is accomplished by blowing the 
fuel into the cylinder by means of air pressure from 50 to 
100 per cent higher than the compression pressure. As the 
air pressure drops from that of the storage tank to that 
within the combustion chamber, the drop takes place very 
abruptly around the fuel in the nozzle and this results in a 
very fine division of the fuel particles. There are two or 
three serious disadvantages connected with this system of 
introducing the fuel. One of these is due to the refrigerating 
effect accompanying the sudden drop in pressure. This is so 
strong that at low speeds the flame is virtually frozen out 
of the oil. Another disadvantage is that a considerable 
amount of power is consumed in compressing the air required 
for feeding the fuel to the cylinder, this loss amounting to 
from 5 to 10 per cent of engine power. Moreover, an air 
compressor which has to work at such high pressures and 
especially one which has to operate at such high speeds as 
are customary in automobile work is a very undesirable piece 
of mechanism. 


Oil Injection by Mechanical Action 


To replace the method of injecting the fuel into the engine 
cylinder by compressed air, there has recently been developed 
the method of forcing the fuel into the cylinder by direct 
mechanical action. The fuel is fed to the cylinder while in 
the inner dead center position, and in this case it is very 
essential that no air be mixed with the fuel, as this would 
result in irregular feed. The advantages connected with this 
so-called solid feed are that the work required for operating 
the air compressor, which amounts to from 5 to 10 per cent 
of the engine output, is saved; further, there is no refrig- 
erating action connected with the introduction of the fuel, 
and the fuel is ordinarily well mixed with the air. Under 
difficult conditions, however, the fuel is not as finely atomized 
as might be desired, and occasionally an engine of this type 
will burn its fuel sluggishly. 

In addition to making use of the heat of compression for 
producing the ignition of the fuel, use is made of the heat 
stored in certain parts of the cylinder wall and in the piston 
head. Owing to the principle of operation of these high 
compression engines, they must of necessity always be 
heavier and must operate at a slower speed than automobile 


engines, and in the author’s opinion 1000 r.p.m. is a very 
creditable performance for such an engine. These high 
compression engines are adapted for tractor and similar 
work. Probably they will have fewer cylinders than the 
present type of tractor engines. 

As to the advantages of the high compression type of en- 
gine operating on heavy fuel, for tractor work, it is much 
simpler than the present style of engine, éliminating the need 
for all such accessories as carbureters, magnetos and spark 
plugs, besides which it uses a much cheaper fuel. The auto- 
mobile type of engine uses from 0.5 pound to 1.5 pound of 
gasoline per hp.-hr., the average consumption being in the 
neighborhood of 1 pound per hp.-hr. In contrast to this the 
Diesel engine uses from 0.45 to 0.7 pound of fuel oil per 
hp.-hr., with an average of perhaps 0.6 pound, making the 
fuel cost 0.6 cent per hp.-hr., or only one-sixth as much as 
that with gasoline. 


Most Development Done Abroad 


Not much had been done in the way of developing heavy 
fuel engines in this country,-most of the development work 
having been carried on abroad, and the author mentioned in 
this connection the Hvid engine, of which a description has 
already keen published in AUTOMOTIVE INDUSTRIES. The au- 
thor’s personal experience had been with the Junkers engine, 
a two-piston type developed in Germany, which operated on 
the two-cycle principle. In this latter engine, the compression 
was normally carried at 700 pounds per square inch. The 
engine was capable of an overload of 75 per cent, this being 
made possible by increasing the induction pressure by means 
of the air compressor. Owing to the fact that there are 
two pistons in each cylinder moving in opposite directions 
at the same time, the engine is perfectly balanced. In 1914, 
the Allgemeine Elektrizitats Gesellschaft of Berlin built a 
high speed engine of this type which ran at 800 r.p.m. and 
was direct coupled to an electric generator. It had a three- 
throw crankshaft, having two working cylinders and one air 
compressor cylinder all in line. A complete line of these 
engines was developed, ranging in output from 20 to 400 kw. 
Automobile and airplane engines were also designed and 
sketches of these engines were thrown on the screen by the 
author. Considerable development work built upon the ex- 
perience of the German firm had been done in this country, 
and the author described and illustrated various designs. 

In opening the discussion on this paper President Kettering 
remarked that the reading of the paper had probably been 
considerable of a shock to members present who were en- 
gaged in the manufatture of carbdureters, spark plugs and 
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such other accessories, as the high compression type of 
engine was to do away with all of these. He believed, how- 
ever, that there-was a place for an intermediate type of en- 
gine between our present standard form of automobile engine 
and the high compression type as represented by the Diesel. 
One reason why so little progress had been made in the 
development of kerosene engines was that we had attacked 
the problem the wrong way. We had been talking of kero- 
sene carbureters for so long that we had reached the con- 
clusion that there was no other way of solving the problem. 
However, improvements in the carbureter would not prove 
a complete solution, as under certain operating conditions 
some of the kerosene would remain unvaporized and then that 
disease known as “carbon” would set in. Even for a half 
and half fuel—half kerosene and half gasoline—the tempera- 
ture of the engine ought to be higher when working under 
small loads than when working under full loads. 

E. W. Roberts asked the author what was the purpose of 
the pocket in the piston head of one of the engines he had 
shown. Mr. Scott replied that the shape of the combustion 
chamber must conform to the shape of the fuel spray. Mr. 
Roberts said he had had a good deal of experience with two 
engines of the same type as the Junkers, with two pistons 
in a single cylinder. The particular advantage of this type 
of engine was largely due to the fact that it had a smaller 
conducting wall surface for a given combustion chamber 
volume. Aside from this there was a great advantage in 
the fine balance of the engine, and Mr. Roberts related an 
experience where he had stood a pencil on end on the engine 
while operating, the pencil remaining standing for 1.5 min- 
utes and then dropping off the edge of the cylinder head. 

Mr. Sperry voiced the opinion that one fault of the Diese! 
principle was that while it had to be built to withstand enor- 
mous pressures, for the greater portion of the power stroke it 
operated at comparatively low pressure. This was quite 
apparent from an indicator diagram taken from such an en- 
gine, which showed a very abrupt falling off in the pressure 
when the fuel feed ceased. He believed that what was re- 
quired was a compound engine operating on the Diesel cycle. 
This would make it possible to build the low-pressure cylin- 
der very much lighter than the regular Diesel cylinder, which 
had to withstand the high combustion pressure. It might be 
heresy to champion the compound gas engine, but he believed 
that development would be in that direction. Only recently 
Admiral Griffin had furnished him with some figures regard- 
ing the Diesel engines used in U. S. submarines, according to 
which these engines weigh from 85 to 112 pounds per hp. 
He was prepared to admit that a number of difficulties would 
be encountered in adapting the compounding principle to the 
Diesel engine, but to solve difficulties was what engineers 
were here for. It ought to be possible to cut down the 


weight of these engines to 15-18 pounds per hp. 





Many of the members and guests drove to the meeting from Dayton and E. H. 
ether nearby points and during the sessions great numbers of cars were 
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The other paper on heavy fuel engines was by Mr. Sargent, 
who showed a number of diagrams representing the fuel 
efficiency of the ordinary automobile engine in its dependence 
upon the load on the engine, which he compared with similar 
curves for engines of the Diesel type. These curves brought 
out the fact that the automobile engine is most economical in 
its fuel consumption at or near full load, when it consumes 
about one pound of fuel per horsepower hour. Mr. Sargent 
explained that this figure might be somewhat higher than had 
been given on other occasions, but it was obtained from en- 
gines in regular service and not especially tuned up for the 
occasion. When operating at one-quarter load the fuel con- 
sumption is about 2.7 lb. per horsepower hour. The fuel 
economy of the Diesel type of engine is nearly constant 
throughout the whole load range, though the maximum 
economy is obtained at about three-quarter full load. Mr. 
Sargent gave an explanation of the Hvid principle and de- 
scribed an engine of this type which he had built. 

The demonstration of processes employed in the distillation 
of crude petroleum, by C. W. Stratford, was the first item 
on the program on Tuesday morning. A considerable amount 
of apparatus had been specially constructed for the purpose, 
and many illustrations were shown on the screen. Mr. Strat- 
ford traced the passage of the crude oil from the wells 
through the pipe lines to the refineries and through the 
various processes employed there. 

Mr. Stratford also had thrown on the screen a number of 
diagrams showing the proportion of crude oil that goes into 
fuel oil, gasoline, kerosene, lubricating oil, wax, etc. A 
distinction was made between crude oils with a paraffin base 
and those with an asphaltum base, and a color method of 
distinguishing between the two was described. 

Mr. Stratford said that there were two theories regarding 
the origin of crude oil—one known as the organic and the 
other as the inorganic theory. Under the first there were two 
divisions, some of the scientists holding the organic theory 
kelieving that the oil is of vegetable origin and others that 
it is of animal origin. Those who stand up for the inorganic 
theory believe that the oil is formed by the action of water 
on metallic carbides. 

The author said that many people held the belief that lu- 
bricating oil, which was only a small fraction of the crude 
petroleum, consisted of almost a small number of different 
compounds. In reality it was composed of a very large 
number of compounds, probably running into the thousands. 
The crude oils found in nature vary enormously in their 
physical and chemical properties. In color they range all 


the way from water white to pitch dark, in odor from that 
Some crude oils are 


of the rose to that of skunk essence. 





EHRMAN, 
Chicago Screw Co. 


F. G. HUGHES, 


New Departure 


Mfg. Co. 








June 20, 1918 


AUTOMOTIVE INDUSTRIES 


1173 


THE AUTOMOBILE 





JOSEPH BIJUR 


LIEUT. HARRY BIJVUR WALTER ALLEN 
Bijur Motor Lighting Co. 


almost pure gasoline, while others contain only a very small 
amount of that light distillate. There is also a great differ- 
ence in the volatility of crude even from the same district, 
which was demodnstrated by means of two samples of Penn- 
sylvania crude in small flat dishes, one of which could readily 
be ignited by means of a match while the other could not. 
The first of this contained from 29 per cent to 30 per cent 
of gasoline. 

Mr. Stratford said the refiner takes the crude oil that 
mother nature gives him, distills it, then redistills the dis- 
tillates, treats the products by means of sulphuric acid to 
clarify them and then treats them with a base to neutralize 
the acid. The fact that lubricating oils contain a great 
many different components was strikingly illustrated by 
showing samples of nine different fractions distilled from a 
grade of lubricating oil, these fractions differing in color 
from very light to very dark. In order to get the very heavy 
oils required for some purposes it is necessary to blend dis- 
tillates with residuals, as the products of distillation are 
not sufficiently heavy. 

The subject of greases was also covered in the paper. All 
of the lubricating value is contained in the hydrocarbons, but 
fillers are mixed with the hydrocartons i: order to give the 
latter the necessary body. These fillers with the exception 
of graphite, which is a solid lubricant, have no lubricating 
value. Gredses may be anhydrous or contain considerable 
amount of water. So called cup greases always contain com- 
siderable water. There is no objection to the presence of 
the water if the greases are to be used for lubricating or- 
dinary machinery bearings, but such greases are not suitable 
in places where temperatures atove the boiling point are 
reached, as at these temperatures the water naturally passes 
off. 

President Kettering, in opening the discussion, referred to 
what he called the patent medicine methods of selling oils. 
Two years ago he attended the tractor demonstrations at 
Fremont, Neb., and had an opportunity of studying the 
methods of the oil salesmen. They would approach a farmer 
and ask him what part of the country he was from and 
what crops he raised and then would tell him that he had 
a very peculiar condition to meet, and that if he desired they 
would make up for him a special oil which would fill exactly 
requirements. He had compared notes with others and had 
found that all of them received exactly the same grade of 
oil, the only difference teing in the branding of the barrel. 

A member of the audience wanted to know what was the 
object of clarifying an oil. To this Mr. Stratford replied 
that, in the first place, certain colors had come to be ac- 








oh iets se 


J. V. COSTELLO M. W. HANCH F. W. CALDWELL 
Bureau of Aircraft Production Standards 


cepted as standard for certain grades of oil. Color bearing 
gums are undesirable for certain classes of work. They 
are not objectionable for lubricating machinery working at 
ordinary temperatures, but if the bearings attain a high 
temperature, these guns are broken up and the lubricating 
value of the oil is impaired. 

Another question asked was what is the real peculiarity 
of castor oil. Mr. Stratford explained that its chief value 
lies in its high adhesion as compared with mineral oils. 
In case of localized overheating, the castor oil sticks better 
than does mineral oil and consequently prevents cutting. It 
must be admitted that for high-speed, high-efficiency engines 
castor oil is still the ideal lubricant. In reply to another 
question it was explained that sperm oil, which is really a 
wax, is of animal origin and has much the same adhesive 
qualities as castor oil. Castor oil has a flash point of 548 
deg. and a fire test of 618 deg. Mineral oils having the 
same flash point and fire test have substantially the same 
lubricating properties as castor oil, but such mineral oils 
are not available in any quantity. 

Another question was in regard to the possibility of re- 
covering stale lubricating oil taken from the crankcases of 
engines, the questioner remarking that some makers of 
tractors recommend that the oil be removed from the crank- 
case every few days. Mr. Stratford said that there was 
absolutely no difficulty in recovering the oil by distillation, 
but under present conditions this could not be done eco- 
nomically in gallon lots. What would have to be done first 
was to provide facilities for collecting the stale oil in large 
quantities. 

Two papers on aeroplane subjects were also read during 
the morning session. One of these, by Fay L. Faurote, was 
of an historical character, tracing the development of flight 
from the very beginning to the present. This paper was 
ilustrated by a large number of lantern slides. A part of 
Mr. Faurote’s paper dealt with nomenclature of aircraft. 
A classification of types was also attempted. The other pa- 
per was by Mr. Caldwell, who is actively engaged in aircraft 
development for the government, and had reference to the 
subject of air propellers. This paper was accompanied by 
lantern slides illustrating the results of various experiments 
conducted on metal propellers. Mr. Caldwell went quite 
fully into the reasons for the failure of most of these pro- 
pellers. The paper also contained a very lucid treatment of 
the theory of development to such a point that it is possible 
to predict the physical properties of a new propeller from its 
design more accurately than they can be determined by means 
of the average testing outfit. . Mr. Caldwell also dealt with 
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the subject of variable pitch propellers and explained that 
such propellers would be of use mainly with engines develop- 
ing a constant torque irrespective of the air density. 


Liberty Engine Weighs 785 lb. 


During the afternoon session, Herbert Chase read a pa- 
per on types of aircraft engines, which was also illustrated 
by a large number of lantern slides. He went more thor- 
oughly into the design of German aircraft engines, such as 
the Benz and Mercedes, than engines used by the Allies. 
Mr. Chase wound up his paper with some remarks regarding 
the Liberty aircraft engine, of which samples and parts were 
shown at the meeting. In this connection President Ketter- 
ing remarked that the Liberty engine as now turned out in 
regular production weighs only 785 lb. on the average as 
compared with the 830 lb. given in Mr. Chase’s paper, which 
figure was based on the experimental engines. 

The symposium on tractor subjects which was scheduled 
for the afternoon session had to be struck off the program 
owing to the fact that some of those who were to have taken 
part were absent. Instead Chairman Kettering gave an out- 
line of problems connected with tractor design and manu- 
facture. One of the chief difficulties connected with the 
subject of tractor engineering was due to the fact that the 
man who was to operate the tractor as a rule did not know 
a thing about it. He had run up against some of the same 
problems in connection with his work in developing the 
Delco Light. It was all very well for the engineer to say 
if a tractor proved unsatisfactory in the hands of a user 
that the operator had done some foolish thing; these things 
had to be expected and the tractors had to be built to operate 
in spite of them. 


Tracter Service Important 


In the past, the tractor builders had their minds too much 
on the requirements of the big farmers out West and had not 
worked to meet the needs of the average Ohio, Indiana and 
Michigan farmer. The service idea in connection with trac- 
tors must be worked out very thoroughly, and this matter 
must be attended to at once if a big slump in the demand 
for tractors was to be averted. In the speaker’s estimation, 
nothing in the world was quite as important as keeping 
farm tractors at work all the time there was work for them. 
There would be a tremendous business in tractors and en- 
gineers should prepare to meet the demand intelligently. 
Heretofore the trouble had been that tractor makers had 
been overselling themselves. They sold a tractor which was 
barely capable of hauling two plows. 

Mr. Kettering suggested that things be standardized the 
same as electric motors had been standardized. Also the 
parts that required attention in ordinary service must be 
made so accessible that the work could be done with the 
least effort and delay. All such jobs must be made as easy 





During the sessions, luncheon was served in one of the pavilions 
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for the operator as possible or he would neglect to attend 
to them. The tools intended for making adjustments and 
repairs to a tractor must be made so that they could not be 
over the tube, and its two free ends are bent over and fit into 
tio will act also as a differential. In considering any 
used for work on a self binder or a pump. In addition to this, 
a really simple common sense instruction book should be pro- 
vided, not a 72-page book, as it took too long for the operator 
to find in it what he wanted. 

Some of the most essential instructions, such as the kind 
of oil to use for certain important bearings, should be printed 
right on the part. Also all parts should preferably be made 
to use nothing but ordinary machine oil for lubrication. If 
a special oil was called for, the operator, if he was out of 
this oil, would grab an oilcan containing the ordinary machine 
oil and take a chance. 


Aluminum in Electrometallurgy 


Aluminum is the metal which is responsible for the en- 
trance of France into the field of electrometallurgy, says The 
Iron Age, New York. Before the war, France led the world, 
with a productive capacity of 39.2 per cent of the total, fol- 
lowed by the United States, with 25.8 per cent; Canada, with 
5.2 per cent; Switzerland, with 12.4 per cent; Germany, with 
1.2 per cent; Austria, with 1.6 per cent; Great Britain, with 
7.8 per cent; Norway, with 4.3 per cent, and Italy, with 2.5 
per cent. Of the ten French aluminum plants, nine in the 
Alps represented an aggregate of 12,000 hp.; the other is in 
southern France. From 1886 to 1896, Switzerland and not 
France led the world in aluminum capacity. One important 
reason why France attained a leading position was that at 
first and until recent years practically all the bauxite used 
for making aluminum came from France. The French baux- 
ite is generally considered superior in quality to that from 
any other source. In spite of her great advantages, however, 
France, adds our contemporary, has not retained the leading 
position. 
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= AE. Standards Recommendations 


Aeronautic, Tire and Rim, Electrical Equipment, and Ball 
and Roller Bearing Divisions Suggest New 
Standards for Adoption 


T the meeting of the Standards Committee of the 

Society of Automotive Engineers, at Dayton, the 
most extensive reports were made by the Aeronautic, 
Ball and Roller Bearing, Tire and Rim, Engine, Elec- 
trical Equipment and Tractor divisions. Many changes 
in previously adopted standards will, as a result of the 
meeting, be recommended by the committee for adoption 
by the society. A summary of these recommendations is 
given herein. 

More than 100 members of the committee were in at- 
tendance, and it was one of the most satisfactory meet- 
ings ever held. The work was facilitated by the fact 
that all of the reports of divisions, which had been com- 
pleted some time before the meeting, were put in print 
previous to the meeting of the committee as a whole. 
Furthermore, Standards Manager Hanks had invited all 
of the members of divisions having reports to make to 
attend division meetings on Saturday to review their 
previous work and eliminate any, possible errors or ques- 
tionable points. 

At these preliminary meetings on Saturday a number 
of subjects that were ready for definite recommendation 
to the Standards Committee were gone over. This ap- 
plied particularly to the subjects under consideration 
by the Electrical Equipment Division. All manufacturers 
interested in any particular subject were invited to attend 
the meetings of the various divisions of the Standards 
Committee before which these subjects were discussed. 

The recommendations of the Standards Committee, as 
embodied in the reports of the various divisions, follow: 





Engine Division Report 





At present there are many different attachment methods 
and shapes of hand starting cranks. If a shaft diameter and 
method of attachment for permanent and detachable cranks, 
and a definite crank offset were standardized practically all 
of the requirements would be met and an economic advance 
made. 

A review of the present engine shaft-extensions indicates 
that 1 in. is a satisfactory dimension for practically all auto- 
mobile and truck engines. A standard crank hub for either 
detachable or permanently attached cranks is secured by pro- 
viding a key and pin, located in such a manner that either 
one or both can be used. 

For the permanently attached crank, the shaft is povided 
with a No. 15 Woodruff key, and the %-in. pin holds the 
crank in position, the location of the pin in the shaft being 
the same in either permanently attached or detachable crank. 
For the detachable crank the key is omitted and a 13/32-in. 
slot cut for pin engagement as shown by dotted lines on the 
drawing. 


Magneto Driveshaft and Coupling Dimensions 


The nominal driveshaft diameter and length and the dis- 
tance from the driveshaft to the magneto shaft end for 
tractor engines have already been standardized. In order 
to complete the present standard, the following are recom- 
mended: 


(a) The magneto driveshaft shall be of selected cold-rolled 


stock, % in. nominal diameter. The diameter limits at the 
coupling end shall be 0.750 and 0.749 in. 

(b) Couplings for engine magneto driveshaft shall have 
bore limits 0.7505 and 0.7495 in., and shall be fastened with 
a key. 

In placing the limits on coupling bores, it was ascertained 
that standard reamers have a tolerance of plus or minus 
0.0005 in. It will be noted that a coupling with a 0.7495-in. 
bore is a press fit of 0.0005 in. on a shaft 0.750 in. diameter. 
This is the extreme case; it is not considered objectionable, 
and is preferable to a loose fit with a larger coupling bore. 


Thermostat Connections 


In view of the introduction of thermostats for controlling 
the circulating-water temperatures it is recommended that 
all thermostats in the cooling system having rubber-hose con- 
nections conform to S. A. E. standard sizes, S. A. E. carbur- 
eter flanges to be used when the connections are metallic. 





Electrical Equipment Division Report 





Present practice in starting motor pinions varies in that 
they have from 9 to 13 teeth. As long as this variation exists, 
it is impossible for the engine designer to maintain gear cen- 
ters and provide for complete interchangeability of starting 
motors of different makes. It is believed that the 11-tooth 
pinion would serve practically all purposes. In view of this 
it is recommended that flywheel-starting motors be equipped 
with an 8-10 pitch, 11-tooth pinion wherever possible. 


Marking of Fuses 


Considerable trouble is experienced with electric fuses 
which are made with glass tubes for use on gasoline automo- 
biles; because there is no general method of marking their 
capacity, and paper labels will not stick on glass. The small- 
est standard fuse, marked under the National Electric Code 
of the National Board of Fire Underwriters, is 2 in. long 
with 9/16-in. diameter ferrules. Smaller fuses are considered 
special, and the National Board of Fire Underwriters recom- 
mends that all fuses, whether special or not, be marked with 
voltage and current capacity. It is therefore recommended 
that fuses of the same dimensions as the National Electric 
Code fuses be marked according to the requirements of that 
code. It is also recommended that the present marking 
instructions be changed from “Fuses to be marked ‘25 volts,’ 
and their carrying capacity,” to read, “The voltage (V) and 
current capacity (C) shall be plainly marked on one of the 
ferrules of each fuse.” 


Ignition Distributor Mounting 


The present standard is not complete enough to be inter- 
changeable for both generator and engine mounting. In 
order to secure this desired interchangeability for both -gen- 
erator and engine mounting, the standard must include the 
shaft dimensions and: methods of driving: Type A, for gear 
drive, and Type B, for tongue-collar drive, were therefore 
worked out with the cooperation of engine and ignition manu- 
facturers. 


Flange Mounting for Starting Motors 


The present standard flange mountings for starting motors 
are not extensively adopted, although many manufacturers 
have been using them. The position of the bolt holes, particu- 
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larly of the bottom one, is inaccessible in many assemblies, 
and two settings of the facing tools are required to machine 
the mounting face on the engine. The present standard is 
also considered incomplete because the location of the pinion 
opening in the housing is not specified. As an amplification of 
the present standard it is recommended that the flange 
mounting for starting motors Nos. 2 and 3 shall be retained 
with the addition of pinion-opening locations, for right-hand 
and left-hand mountings. 





Aeronautic Division Report 





The serving wire for non-flexible single-strand stecl cable 
now recommended is 0.0204-in. soft-steel tinned wire. It has 
been found that 0.0180-in. wire permits the use of a thimble 
having the same nominal size as the cable, whereas with the 
0.0204-in. wire a thimble one size larger is necessary. The 
0.0180-in. size is therefore recommended. 


Aircraft Screws and Bolts 


Aircraft bolts are usually long, and pass through wood, so 
that the fine tolerances specified for automobile screws, which 
pass through metal, are not required. The full strength of 
the aircraft bolt must be maintained, and therefore the maxi- 
mum limit should be the nominal diameter with a normal 
manufacturing tolerance. In view of this condition it is 
recommended that the nominal maximum diameter be main- 
tained, with tolerances as follows: 

Sizes No. 4 to 10 inclusive, plus 0.000, minus 0.003 in. 

In sizes No. 12 to % in. inclusive, plus 0.000, minus 0.004 in. 

In sizes 9/16 to % in. inclusive, plus 0.000, minus 0.005 in. 


Aircraft Bolt-head and Nut Dimensions 


Thorough tests have been made of many bolt-heads and 
nuts of various thicknesses and grades of steel. As a result 
it is recommended that the practice for determining bolt- 
head and nut dimensions be as follows: 

Full-strength nuts shall have a thickness equal to three- 
quarters of the bolt diameter. 

Full-strength bolt-heads shall have a thickness equal to 
one-half the bolt diameter plus 1/32 in. 

Thin nuts for shear bolts shall have a thickness equal to 
one-half ‘the bolt diameter for 4 in. and larger. 

Check nuts shall have a thickness equal to one-half the bolt 
diameter for % in. and larger. 

In view of this it is recommended that the practice 
stated above shall govern bolt and nut design, but that di- 
mensions for all thin aircraft nuts in sizes smaller than 4 
in. shall be in accordance with S. A. E. full strength plain- 
nut practice. 


Aircraft Bolts Thread Pitches 


Pitches for bolt sizes No. 8 to % inclusive have been recom- 
mended, but exception has been taken to the 12-32 size, by 
both the Army and Navy, it being asserted that this should 
be 12-28 to correspond to the A. S. M. E. pitch. At the time 
the recommendation was made, the majority of aircraft manu- 

facturers were using the 12-32 pitch and in order not to in- 


terfere with production it was decided that it should be used 


as a war measure. 


As both the Army and Navy had issued specifications call- 


AUTOMOTIVE INDUSTRIES 
AUTOMOBILE 








June 20, 1918 


ing for the 12-28 pitch, it is recommended that the 12-32 
pitch be changed to 12-28 for all S. A. E. aircraft screws and 
bolts in order to unify American aircraft practice. It is 
also recommended that aircraft bolt sizes 4-48 and 6-40 be 
added to the list of S. A. E. aircraft ‘screws and bolts. 


Tire and Rim Division Report 








The subject of reducing the number of pneumatic tire sizes 
has been before the Tire and Rim Division for some time, but 


-no agreement was reached until the Commercial Economy 


Board of the Council of National Defense requested that the 
subject be considered by the War Service Committee of the 
Rubber Industries of the U.S. A. 

Accordingly, this War Service Committee met on April 2, 
at Akron, Ohio, following a meeting at the same place and 
day of the Tire and Rim Association. At the latter meeting 
tabulated data were presented showing the different sizes 
now bcing manufactured and stocked. 

The first step was to select a simplified series of sizes that 
would take care of the greater part of the present demand. 
This series was analyzed from an engineering standpoint to 
determine if it were adequate for the service, and if the sizes 
in it could be reduced still further. 

As a result, the War Service Committee recommended that 
the simplified list be divided into five classes, that the produc- 
tion of sizes listed in the first four classes be discontinued on 
the dates given, and that only the sizes in the fifth (Class A) 
be produced after November, 1920. The simplified list is as 
follows: 

Class E. The production of all sizes and types of tires not 
mentioned in any of the following four classes shall be dis- 
continued at once. 

Class D. List of tire sizes, production to be discontinued 
November, 1918. 
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| | | | 
| Nominal Rim x : u o 
Draw Tire and Dia. Rim Cirum.* : A B Cc D E F H 
No. Rim Size (D) (Tire Seat) Rim Type +0.047 
1 | 30x3% + 23 | 72.257 € > 2.60 2.050 0.275) 0.91 0.140 0.340 0.50 | 0.078 0.578 CGR § sacege 
| 32x3% 25 | 78.540 \ fo 3.432 | 2.312 | 0.56 | 0.84 0.1875 | 0.250 0.32 | 0.510 0.687 0.367 | 0.199 
2 : 33x4 | 23 | 78.540 ae 3.888 | 2.688 | 0.60 | 0.84 | 0.1875 | 0.250 | 0.24 | 0.560 | 0.780 | 0.440 | 0.245 
| 34x44 | 25 | 78.540 ) eg 4.380") 3.120 | 0.63 | 1.095 | 0.1875 | 0.3125 | 0.38 | 0.615 | 0.875 | 0.495 | 0.303 
| 36x6 | 24 | 75.398 \ vf % Fee ee 2 ae cere er 0.7187 | 1.2656 | ..... 0.5469 
3 : 38x7 |. 24 75.398 _ 7.00 | 5.00 | 1.00] ..... | -..... | eeees 0.7187 | 1.2656] ..... 0.5469 
| 40x8 | 24 75.398 Ne TS. Be fe eee, Dees 0.875 | 1.500 0.625 
“Tolerance for rim circumterence, +0.047 in. All dimensions given in inches. 
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Clincher (Non-Skid) 





Straight Side 














32x3% 30x3% Non-skid 36x4% Plain — 
33x4 35x4 Non-skid 37x44 Non-skid 
29x44 Non-skid 33x5 Plain 
Q. D. Clincher (Non-Skid) 
32x34 33x44 
33x4 34x4% 
32x44 | 36x44 





Class C. List of sizes, production to be discontinued No- 
vember, 1919. 


Clincher | 


None | 


| 


| 
Straight Side | Q. D. Clincher (Non-Skid) 





33x41 Plain | 
36x44 Non-skid 


35x4% 
37x5 


Class B. List of sizes, production to be discontinued No- 
vember, 1920. 





Clincher Q. D. Clincher 





30x3 Plain and Non-skid 35x5 Non-skid 





Straight Side 





32x4 Plain and Non-skid 35x44 Plain and Non-skid 
34x4 Plain and Non-skid , 33x5 Non-skid 
32x4% Plain and Non-skid 37x5 Non-skid 


33x44 Non-skid 





Class A. List of sizes to be continued in production after 
November, 1920. (Future S. A. E. standard.) 





Clincher (Plain and Non-Skid) Straight Side (Plain and Non-Skid) 





30x34 32x34 36x6 

31x4 33x4 38x7 
34x44 40x8 
35xd 
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NOMINAL TIRE AND Trre-Seat Dia. 
Rm S1zes OveErsIzE TIRE (Rim) 
Type 
of 

Rim 
Inches Mm. Inches Mm. Inches Mm. 
30x34 90/585 31x4 105/585 23 585 Clincher 
32x34 90/635 33x4 105/635 25 635 Straight side 
33x4 105/635 34x41 120/635 25 635 Straight side 
34x44 120/635 35x5 135/635 25 635 Straight side 
36x6 150/610 38x7 175/610 24 610 Straight side 
38x7 175/610 40x8 200/610 24 610 Strais cht side 
40x8 BOOTOGS | asses f  eenee 24 610 Straight side 























Nore.—lIn inch sizes, nominal tire dianeter =tire seat diameter +twice tire 
cross-section diameter. Sizes are designated by giving outside diameter of tire 
and tire-section diameter, as (30x34). 

In metric sizes, the nominal fim: neter =tire-seat diameter. 
nated by giving tire cross-section dia neter ar ad tire-seat diameter. 
the size is teferred to as ‘90 for 585”; but is branded as 90/585. 


Sizes are desig- 
When spoken, 


The foregoing recommendations have been approved by the 
War Service Committee of the Rubber Industry of the U. S. 
A., the Tire and Rim Association, the board of directors of 
the National Automobile Chamber of Commerce. The Tire 
and Rim Division of the Standards Committee has approved 
the general work of the War Service Committee, and recom- 
mends that the sizes in the Class A list be standardized, this 
list to supersede the present recommended practice. 

The recommendation of the Division, as presented in the 
accompanying table, includes dimensions for oversize tires and 
tire-seat diameters, together with the approximate equivalent 
metric dimensions. It is recommended that manufacturers 


use as original equipment the nominal tire and rim sizes, thus 
permitting the use of the oversize equipment given. 
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The Rim and contour dimensions given in the following, 
table apply to the tire sizes proposed for standardization. The | 
thickness of straight-side rims is not specified because it de- | 
pends upon the steel composition and hardness, which have 
not keen standardized, but are required to give the rims suffi- 
cient strength. This dimension is left to the judgment of the 
rim manufacturers in present practice. 


e 


Valve-hole Size, Automobile Rims 


The Committee recommends that the valve hole in rims for 
the proposed standard tire sizes be % in. up to 6 in. rims 
diameter, which conforms with existing practice, as shown by 
the following table: 








Present practice, valve-hole diameters. . 
Manu.acturers using each size 

















Valve-hole Size, Motorcycle Rims 


The valve hole in both the BB and CC types of motorcycle 
rims has been found to average % by 17/64 -inches. This size 
has therefore been adopted for the U. S. military motorcycle. 
The Division recommended the dimensions and tolerances 


shown on the accompanying drawing for S. A. E. standard 
practice. 


Motorcycle valve hole— 
It is located in the cen- 
ter of the rim and mid- 
way between two ad- 
jacent spoke holes 





Motorcycle Tire Capacities and Pressures 


It is recommended that the carrying capacities and in- 
flation pressures for motorcycle tires to be adopted by the 
Tire and Rim Association be standardized by the Society 
and that Data Sheet 8H Vol. I be changed to include metric 
equivalents for all inch sizes. 

“In conducting the tests, measurements of deflection should 
be made after load increments of 50 lb. are added; at a corre- 
sponding set the load should be released until the initial pres- 
sure is 50 lb. per sq. in.” 


Pall and ‘Roller Bearings Division Report 











As an outcome of the conference of the Ball and Roller 
Bearing Section of the American Aircraft Commission with 
the British Engineering Standards Committee, held in London 
in March, a request was made for a modification and revision 
of tolerances for metric sizes of annular ball bearings. 


Annular Ball Bearings 


Tolerances on §. A. E. annular (radial) ball bearings have 
been completely revised, the standard S. A. E. tolerances as 
to bore and outside diameter being materially reduced in line 
with the improvement of the art and in close agreement with 
the suggestions of the above-mentioned conference. Experi- 
ence has indicated that the present S. A. E. minus tolerance 
as to width is unnecessarily small, and this tolerance there- 
fore has been increased from 0.002 to 0.005 inches. The ec- 
centricity limit of the inner race of the smaller sizes of bear- 
ings has been reduced from 0.0008 to 0.0006 inches. 

In connection with these changes the tables of annular ball 
bearings have been revised to correspond in form with the 
tables of thrust bearings already standardized. 


Standard Temperatures for Measurements 


When working to the fine tolerances specified for annular 
ball bearings a slight change in temperature is sufficient to 
cause a change in the bearing dimensions, such that the ac- 
tual measurements are outside the allowable limits. This: 
would result in the rejection of bearings which, if measured! 
under proper temperature conditions, would come within lim-- 
its. Likewise, a change in temperature of gages might for 
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the same reason result in the rejection of the bearings. It is 
necessary, therefore, that care be exercised to maintain both 
bearings and gages at a uniform standard temperature dur- 
ing inspection, and in so far as possible during manufacture. 
In order to establish uniform practice and to safeguard the 
inspection and manufacture of bearings and to prevent un- 
necessary rejections the Committee recommends the follow- 
ing: 

The tolerances given in the tables of annular ball-bearing 
sizes are applicable only when the bearings and measuring 
appliances have been brought to a uniform standard tempera- 
ture of 70 deg. Fahr., and then only when the measuring ap- 
pliances have been compared with the official United States 
standards and certified by the United States Bureau of 
Standards as accurate at the temperature given. 


Tractor Division Report 





The following table shows the pulley and belt widths 
recommended for tractors: 


Horsepower Pulley Widths, In. Max. Belt Widths, In. 


| 
| 
| 
| 


Under 20 | 644 6 
20 to 30 ine. | 7% 7 
-31 to_40 ine. 94 9 


The Division believes that the 1/16-in. bolt steps above 
%-in. diameters can be eliminated. The following is recom- 
mended in order to meet the requirements of the industry: 

“In tractor engines S. A. E. Standard screws and bolts shall 
be used, except in soft material, such as cast-iron, brass, 
bronze or aluminum, for which the U. S. standard screws and 
bolts will be used. : 

“In general tractor construction bolts and screws of the 
U. S. or S. A. E. standard pitches, with square or hexagon 
heads, shall be used. The bolts shall be limited to %-in. steps 
above %4-in. diameter, and 1/16-in. steps below % in. down to 
and including 4-in. diameter.” 


Carbureter Flanges 


Oversize carbureter flanges being largely used on tractor 
engines, it is recommended that all oversize carbureters be 
equipped with the S. A. E. standard flange, which is the next 
size larger than the flange standardized for the nominal car- 
bureter opening. 


Wood Spoke Dimensions, Commercial Vehicle Wheels 


Until recently over sixty different sizes and shapes of bar- 
rel were in use by wood wheel manufacturers. The spoke 
sizes listed in the accompanying table are recommended for 
standardization, and are already in use by over 80 per cent of 
all truck manufacturers. Some one of them is believed ade- 
quate for any size of wheel. In the new spokes, the shape and 
size of barrel as well as width and thickness of bead are 
specified. 

The following standards were submitted for approval as 
S. A. E. Recommended Tractor Practice: 

S. A. E. Trans. 


S. A. E. Handbook 


tod ends ......Vol. 12, Part II, pp. 45, 46 and 47. Vol. I, sh. 2b. 
Rod end pins... Vol. 12, Part II, p. 44............ Vol. I, sh. 2a. 
Cotter pins..... Wee. Ba, POPE By TH GBs ciccccwsacer Vol. i, oh. I, ia, 2 


The Division also recommended the use of S. A. E. steels 
for tractor work, as follows: 

No. 1020 for all ordinary hot and cold-rolled shafting, gear 
blanks and shapes; also for cold-rolled bars for general use. 

No. 1045 for all hot and cold-rolled special shafting where 
a hard surface is needed. 


Complete Specification Form 


Tractor manufacturers can make good use, it is believed, 
of a complete specification form for recording detailed tech- 
nical data, which will serve a purpose similar to that of the 
specification sheet included in the standard S. A. E. Engine 
Testing Forms. Such a form was submitted. 
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Wood spokes for commercial vehicle wheels 


ProposeD STANDARD Spoke Diwensions FoR Woop CommerciaL VeHICLE WHaELs 





























— om S | ° ° 
S 32% | Size of Fin- Max. Flange 
FI g BE cE) ished Barrel Diameter 
o | 
¢ BE |fesSi_ | eg |r| K| L{R iia ta 
a | 885 | af | +2 | of 
3 Zag A | C =e\|=e Se 
| TM is a Ta 
| | | a ee 
1425 1% | 16 | 1% | & % 3% | 3% | Me | 9% | 11 | 12% 
1625 1% | 1% | 1% iy % 2he| 2he| He | 10 | 11% | 13% 
2026 2 12 | 2 % % 5% | 5% | % | 10 | 11% | 13% 
2230 2% | 2% | 2% | %2 | te | 3's] 3tMe) % | 10% | 12% | 14% 
2430 2% | 2% | 2% | % | te | 3%e| 3%e| % | 10% | 12% | 14% 
2632 2% | 2% | 2% | %e | %e | 3% | 10% | % | 11% | 11%] 15% 
3032 3 3 | 2% | He | Me | 3% | 10% | % | 11% | 13% | 15% 
3432 3% 3% | 2% | Me | %e | 7% | 10% | He | 11% | 13% | 15% 
4032 4 4 | 3 Ho %o 7% | 12% | % | 11% | 13% | 15% 
4432 4% | 4% | 3 he | %2 | 7% | 12% | % | 11% | 13% | 15% 
5032 5 | 5 3 %e | %e | 10% | 17%6} % | 11% | 13% | 15% 














The first two figures of the symbol number indicate the finished size of barrel (thickness be- 
tween flanges); and the second two figures indicate the dry width of head. The first figure of each 
pair indicates whole inches, and the second indicates eighths of an inch; thus, 1425 indicates 
i%-in. barrel and 25-in. head. 

Nore.—Radial allowance above flange diameters. 

¥% in., up to and including 9-in. flanges. 4%¢in., from 9 in. to 114-in. flanges. 
1146 in. flanges. 








% in., above 


Post-War Labor Conditions 


OT the least difficult of the many problems to be 

faced at the end of the war will be provision for 
workers likely to be thrown out of employment during 
the interval between the cessation of war contracts and 
the resumption of normal civilian business. This danger 
threatens the automobile and general engineering busi- 
nesses more than any others, for the army’s require- 
ments of cars, trucks, airplane motors and other sim- 
ilar material have caused all these factories to develop 
considerably and has increased the number of workers 
in some cases several hundred per cent. 

Far-seeing factory heads are already laying plans so 
that the increased staffs and enlarged plants may be em- 
ployed to their full capacity on the production of ma- 
terial for which there is likely to be a demand. But 
there are so many factors over which business men have 
no control that despite all their precautions there may 
be a period of transformation during which it will be 
difficult to keep all workers fully employed. 

Realizing this, the Fiat Co. has already taken the ini- 
tiative, in conjunction with the Motor Manufacturers’ 
Association of Turin, Italy, of forming a special fund 
to relieve unemployment during the period immediately 
following the cessation of hostilities. This fund makes 
provision for the 50,000 workpeople employed in the 
Turin motor and metal working industries, 80 per cent 
of these workpeople being in the Fiat shops. 

Funds will be obtained by a deduction from the work- 
man’s wages and by contributions from employers. These 
funds will be controlled by a joint committee of three 
manufacturers and three members of the trade unions. 
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Present-Day Problems in Aeronautics 


How Can We Secure the Advantages Which the Monoplane Offers, Reduce 
the Resistance of the Biplane and Obtain Greater Aerodynamic 
Ability in the Airplane ? 


By W. B. Stout* 
Technical Advisor, Aircraft Board 


three steps always are necessary. 
First, one must know what to do. 

Second, he must find out by research and analysis how to 
do it. 

Third, by organization and executive control he must do it. 

No one of these three divisions can be left out and still get 
really efficient action. 

When the war started America, owing to the patent situa- 
tion, had small knowledge of aircraft, aircraft desjgn or 
aircraft manufacture. The firms operating were few and 
of small talent. To enter the airplane business at that time 
was merely to invest in a lawsuit. 

Europe having been at war for some time, had developed 
fighting aircraft, regardless of hindrances, and had seen too 
a certain amount of strategic possibility. In the time avail- 
able there was no opportunity for us in America to learn, 
more than in a perfunctory manner, just what it was we 
had to do. The nation and some of its patriots were con- 
fronted with the problem of handling all three divisions of 
action at once, being actually organized and doing the job at 
the same time that they were learning what they had to do, 
and further getting their first education as to how to do it. 

With all this in view and the confession of a colossal ignor- 
ance, not of anybody but of everybody in America so far as 
aircraft were concerned, it is a great credit to those who 
finished the first stage of aircraft production for war that 
they could do so tremendous a jeb in so short a time. 

When one remembers that within one year a mushroom 
organization was confronted with the task of spending judi- 
ciously more money than was spent on the Panama Canal in 
eight years, one has a vision of what a real man’s job this 
was. 

When one adds to this the tremendous inefficiency forced 
upon the organization by past congressional acts, which bound 
every movement with red tape and suspicion, he sees the 
task three times as hard to accomplish as though the work 
could have been done under industrial methods of centralized 
trusted authority. 

That to date in the aircraft program we have accomplished 
almost the impossible does not by any means prove that our 


Ie attacking any problem for action and for real results 


*Paper read before the summer meeting of the Society of Auto- 
motive Engineers. 
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Fig. 1—Illustrating that the center of wind pressure on a plane 
and the center of gravity must coincide if the plane is to fly 





problem is solved. We have spent the time to date learning 
what aircraft are and how they are being built in Europe. 
We have had little, if any, time to absorb the necessary les- 
sons relating to production and shipping requirements which 
as we have them, are different from those of our Allies 
abroad. 

With the present type of airplane construction—an attempt 
to copy foreign designs requiring foreign types of labor— 
we may never be the help to the Allies in the air that we wish 
to be. If America is to produce the cloud of ships which she 
has promised herself to put into the air, other means must 
be designed for building aircraft than those now existing. 

Aircraft design can be divided into four major branches: 

First, aerodynamics or the air theory of the plane. 

Second, structure, which has to do with the materials and 
strengths of the different parts, 

Third, mechanical arrangement, 
closely with both, 

Fourth, production design. 

A fifth known as accessory design, might be added. 

Aerodynamics, in its fundamentals, is very simple. There 
is no final necessity for complicated mathematics in working 
out airplane problems. 

If one advances a flat plane against the air, as in Fig. 1, 
the center of wind pressure C will be at the center of the plate 
P. If this same plate, however, is tipped at an angle and 
sent forward against the wind, the center of pressure will 
move forward up against the leading edge. Since to support 
an object one must lift it from its center of gravity, this plane 
at an angle will not support itself, since the center of the 
weight of the plane is at CG or the center of the plate, while 
the center of pressure CP is at the front. This will cause 
the rear end of the plate to fall, and instead of flying through 
the air, it will whirl about and fall without support. 

As an illustration of this try to push a floating board under 
water with a stick. If we push down near one end of the 
board, that end will be forced into the water while the other 
end will still float so that the stick will slide off the end of the 
board. If we push to one side or in front of the center of dis- 
placement or flotation, the board will go under the water only 
at the point on which we push, but if we place the stick at 
the center of flotation of the board, we can push it entirely 
under the water from this one point of support. 


which is coupled very 











Fig. 
tilted at the angle of incidence when the tail surface T 
travels horizontally 


2—Showing how the wing surfaces of a plane are 
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In an airplane, there can be only one center of lift and one 
center of gravity, so that for free flight and proper balance, 
these must coincide. Thus, in order to make the plate support 
itself, either the center of gravity must be moved forward 
by adding weight to the front edge of the plate until the CG 
coincides with the CP, or tail surface area must be added at 
a negative angle to bring the CP back to the CG. For all 
flight, it will be seen that the center of weight must coincide 
with the center of wind pressure or lift. In an airplane, in 
order to obtain flight, the wing surfaces at the front must 
attack the wind at a certain angle, known as the angle of 
incidence, shown at X in Figs. 2 and 3. If left to themseives, 
the wings would not take this angle, but would merely travel 
through the air undirected, as does a stick or an arrow. To 
give them the proper angle of incidence the tail surface T is 
given a negative angle, so that when T travels horizontally, 
the lifting or wing surfaces will be tilted at the certain angle 
of incidence X to give them lift. 

Aircraft must be designed for specific uses. If one is going 
to build a boat, the designer decides how fast he wants it to 
go, and how much load it must carry. Immediately he finds 
that a compromise is necessary, for if he builds a hull to 
give maximum lift or cargo capacity within its dimensions, he 
has lost speed possibilities and has produced a slow-going 
craft. On the other hand, if he designs for speed, there comes 
immediately the problem of reducing the weight of all parts, 
fuel and cargo, in order to get sufficient flotation within the 
dimensions that are required for speed. The same analogy 
holds in present-day aircraft, and the wing curve of a plane 
is a fairly decent analogy to the boat. A deeply cambered or 
curved wing, of fairly thick section, gives great lift at steep 
angles, and is ideal for weight carrying. This type of wing 
curve is shown above in Fig. 3. If, however, one designs for 
speed, he selects a wing better stream-lined and which dis- 
turbs the air less at flat angles. 


Speed and Wing Pressure 


Remember that at speed the pressure on the wing becomes 
greater per unit of surface area, and as the pressure becomes 
greater, the plane flies with a smaller angle of incidence. 

Thus, when the heavy lift wing shown in Fig. 3 gets up to 
speed, it takes a smaller angle and offers at once a great deal 
of resistance to forward travel through the air. To try to 
make a wing of this curve travel at speed is just as sensible, 
as I have said before, as to attempt to crowd power onto a 
eanal boat and turn it into a racing yacht. The addition of 
power will do nothing but pile up a bigger wave in front of 
the ship and will add almost nothing to its speed. 

This has been proved in certain types of planes; we 
have replaced 400-hp. engines by engines of 200 hp., but as 
a result of double the thrust, the gain in speed was only 3 or 
4m.p.h. Asa contrast to this, we have taken the same engine 
in a much heavier plane, but fitted with a speed wing curve, 
and have driven it at tremendous speeds. 

This brings up one of the earliest ideas which was used to 
design planes for speed, and which was mentioned before the 
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Fig. 3—A deeply cambered or curved wing, of fairly thick 


section, such as that shown at the top, gives great lift at 
eteep angles and is ideal for weight carrying. The stream- 
lined wing of the races is shown at the bottom 





society last year by one of the speakers* from abroad. 
Although the heavy-lift type of wing cannot be driven to 
speed by the addition of power, yet the speed type of wing 
can be driven to greater lift by one of two methods, first by 
increasing the flying speed, which means landing speed, and 
second by adding greater area to make up for the loss per 
square foot of lift. 

Racing planes, rather than having clipped wings of heavy 
lift, tend toward large wing areas and light loading, but with 
the nicely stream-lined wing curves shown in Fig. 3. 

In adding this wing area one must also add more wing area 
to lift the weight of the wing area he has just added, which is 
the equivalent almost of a dog chasing his tail. The addi- 
tional weight per square foot in the wing is around three- 
quarters of a pound, yet, on account of the extra weight of 
this new wing surface also, one must figure a weight of 1% 
lb. per sq. ft. for all the wing surface added. 

Addition of weight on the wings, however, is not of much 
tremendous importance if one does not increase the flat-plate 
or parasite resistance, a point that I will explain later. 

If the designer increases the weight, however, of the engine 
or body, known as the fuselage, he must add 3 lb. to his total 
for every pound of additional engine \...ght; either in extra 
wing structure, extra tank weight or fuel weight, or added 
truss. These figures are, of course, structural figures, but I 
give them to show how closely structural, all the way through, 
are connected with the aerodynamic considerations, and that 
in changing the aerodynamic features one cannot for a mo- 
ment forget the structural fundamentals that he must follow. 

By developing the idea of increased wing surfaces and 
greater penetration or speed possibility on the part of the 
wing curve, we have been able to build airplanes of such wing 
efficiency that the wings have now become one of the least 
points of resistance at high speed, for the parasite resistance 
is dominant. : 

Fig. 4 shows the so-called parasite parts of the airplane. 
These are the parts necessary for structural or operating rea- 
sons, but which offer resistance to forward travel without 
adding to the lift or support of the plane. They include struts, 
wires, landing gear, radiator, piping, exposed control wires, 
pulleys, body, tail surface edges, tail skid, and things which 
to the layman seem so trivial as to warrant no real thought. 
In a speed plane, however, the exposing of a water pipe from 
the engine to the top wing, might slow down the maximum 
speed of the plane 5 m.p.h. Adding stream-line wires in the 
place of round cables might add 10 m.p.h. to the speed of 
the machine. 

In speed planes to-day, at maximum rate of travel, more 
than 60 per cent of the engine power and gasoline consumed 
is used up in forcing these parasites through the air, and 
only 4} per cent of the horsepower is usefully used. It is as 
though a speed boat going through the water, and having a 
beautifully stream-lined hull, should be forced to run a race 
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PARASITE OR NON-LIFTING 
SURFACES 





ACTIVE OR LIFTING 

SURFACES 40 
Fig. 4—Showing the so-called parasite parts of an airplane 
which are necessary for structural or operating reasons but 
which add weight and resistance without contributing to the 
lifting or supporting of the plane 
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with a log dragging behind, or like a car in a race with the 
emergency brake set the whole time, wasting power for 
nothing. 

The greatest problem to-day of the aeronautical engineer, 
both as to aerodynamics and structure, lies in the elimination 
of the parasite, or as the British call it, “flat-plate” resist- 
ance. 

While the airplane to-day contains essentially the same 
units of structure as in the beginning, yet the mechanical 
arrangement has varied as new engines, materials and proc- 
esses and greater experience in flying have shown the way. 
The early two-propeller pusher with exposed pilot and no 
body construction gave way to the single-propeller pusher 
type with the pilot seated in front of the engine. In case of a 
spill, however, or a bad landing, the engine had a nasty habit 
of coming forward through the pilot before striking the 
ground, for which reason particularly this type of machine 
was gradually discarded. Another deficiency of this arrange- 
ment was that in case of propeller breaking, which happened 
on the small-engined machines of the early days, the pieces 
of the blade were likely to cut off the rear tail structure and 
bring the pilot to serious grief. 

Then came the tractor type of plane first shown in the 
Nieuport monoplane with the engine and propeller in front 


and the pilot just back of the wings. This type of plane has | 


passed through a high state of development in all sizes within 
the horsepower limitations of one engine. 

With the next new mechanical arrangement first principles 
were used, two propellers being placed out on the wings and 
pushing the planes. The engines were directly connected to 
the propellers, and were fitted on the wing. This later gave 
way to a similar arrangement of the engines but wich tractor 
propellers in front of the wings. Recently we have had 
planes fitted with many engines distributed over the wings, 
each with its separate propeller. Some of these machines 
weigh as much as fifteen tons. 


Monoplane Construction Difficult 


Outside of engine and propeller location there are three 
general mechanical arrangements of these tractor planes: 
Monoplanes, biplanes, and triplanes. These types are so well 
known as to need no further description. The monoplane 
aerodynamically is the best type of design but construc- 
tionally it is to date almost impossible. Requiring double the 
area in one wing for the propelling of the same spread of 
wing, the monoplane must either have a wider spread or a 
deeper chord. This decreases the aspect ratio and hence the 
aerodynamic efficiency. To increase the span of the ma- 
chine, means structural difficulty, as the spars can only 
be as thick as the wing section will allow and beyond a cer- 
tain span this construction cannot be built with the factor of 
safety required in the air. Efficient monoplanes, therefore, 
are ordinarily flimsy and dangerous for quick evolution, hav- 
ing less space and heavier wing loading than the biplane on 
account of structural limitations. As a result, they have a 
considerably higher landing speed, which again makes them 
dangerous except for the most skilful of pilots. 

A big disadvantage of monoplanes in war is the tremendous 
blind spot under the wings, where the pilot can see absolutely 
nothing. -He can see everything above and out to the horizon, 
but nothing below him. The parasol monoplane developed 
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with the wing above the fuselage so that the pilot can see 
beneath and above, gives excellent vision but compromises 
with center of thrust and head resistance in such manner that 
it is still of doubtful value. : 

Structurally the biplane is superior and is far less in 
weight per square foot, but again there is a difficulty of 
vision. Although the pilot can see more below, since he is 
farther up from the lower wing and has a narrower wing 
chord to hide his view, he has a second wing above him which 
slightly hinders his view, enabling a plane to dive on him 
from the front along a certain line without its being seen 
until it is close at hand. 

Every blind spot on a machine is dangerous, especially in 
bombing machines or combat types, because the Hun pilot 
spying a machine from afar and “seeing you first” knows 
from the make of the machine just where the blind spot is and 
how he can sneak up under it or around to one side in such 
a position that he cannot be seen until he opens fire. In 
formation work one is not permitted to circle around in order 
to retain his vision in all directions. Over enemy territory, 
it is important that the pilot keep his place in the formation, 
traveling and reducing speed with it. 

A man in a formation over enemy territory who misses his 
place in the line and for any reason falls behind is much like 
a ship, which in a convoy crossing the Atlantic has engine 
trouble and falls away from the protection of the battleships 
and destroyers. One never knows when a speed scout flyer is 
hiding in a cloud. The Huns follow a formation fleet cross- 
country as submarines follow a convoy and pounce at once 
upon any plane that drops behind to an unprotected position. 
If one flyer on the fringe of the formation can by attack be 
forced to dive away from his fellows, he is immediately at the 
mercy of the Hun scouts who will not come too close for fear 
of receiving the combined machine gun fire of the squadron. 
If there is a blind spot in the machine, it is possible to force 
it out of formation. 

To permit better vision and also in an attempt to decrease 
head resistance by the elimination of struts, the triplane has 
been used extensively. In this type the wing span can be 
fairly narrow, enabling the machine to land in confined 
places. The wings are so narrow that the pilot’s view is al- 
most complete while the tail construction is small and short, 
allowing greater agility for air flights and less chance of the 
enemy flyer hiding where he cannot be seen. 

There is no decision as yet as to which is the best type, but 
in analyzing present-day problems one can suggest the fol- 
lowing lines of experiment with each type of machine: 

1—How can we overcome the visional and structural dis- 
advantages of the monoplane in order to acquire the aero- 
dynamic advantage which we must admit the bird type of 
plane possesses? 
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Fig. 8—The losses due to parasite parts in an airplane, the 
theoretically possible performance and the horsepower re- 
quired for various speeds in m.p.h 


2—How can we develop the biplane for less parasite re- 
sistance and greater vision, although this type is to-day in a 
higher state of development than any other? 

3—How can we obtain greater aerodynamic ability of the 
triplane to fit the decided structural advantages which it 
possesses. 

We may thus run the gamut of experimentation from aero- 
nautics to structure and back again in these three types of 
planes alone. And there are others unthought of. 

Following this discussion of present possibilities and re- 
quirements in airplanes for war and of the next steps to fit 
what we know to the requirements of to-day, it is worth while 
to look ahead to see what the future offers in the eventual 
development of aircraft. In the development of the automo- 
bile not one-hundredth of the money per month was spent in 
perfecting models and ideas that is now being spent on air- 
planes. New automobile models were brought out annually 
and were in the experimental stage for months. 

New airplane models must also go through these months of 
experimental work, but on an average new models and types 
are taking precedence on the battle front every eleven weeks. 

The automobile industry has developed materials and proc- 
esses, parts and types of organizations through years of 
effort. In developing aircraft we have all of these related 
industries and organizations to draw on for knowledge and 
material. We are thus able to move in development work 
five times as fast as was possible with the automobile, a fact 
which is worth more than passing thought. This means that 
the man entering the aircraft industry to-day must think five 
times as fast as the automobile executive, in order to keep up 
with the industry, and that an engineer must have five times 
as much vision and mobility of mind in order that he may 
keep his place in progress. 

A very fine line must be drawn between conservation, as 
we have known it in other industries, and what we call con- 
servatism in the aircraft industry. What would be reckless 
judgment in established industries might well be ultra-con- 
servative judgment as related to aircraft design. It is largely 
for this reason that during the war period the business man 
of the old type has been so quickly eliminated from this new 
industry in favor of that type of man who thinks quickly and 
fast, and is willing to take long risks, trusting to his own 
judgment. This type of action necessitates great mistakes 
as well as great successes. 

The British Air Board, for example, was changed five times 
in the first year of its existence, largely, we are told, because 
the industry grew faster than the vision of the men then 
in the Air Board could follow. This work is now entirely in 
the hands of one man, and a man of quick acting vision and 
definite commercial experience. That our own program is 


taking similar form, so far as organization goes, is one of the 
most encouraging items of to-day. 
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This type of vision naturally requires that research follow 
every available idea, and research is but a way of “wasting 


money intelligently.” Tremendous sums can well be spent 
during the next few years in developing aircraft for war, 
remembering that a day of war saved means a gain of fifty 
millions of dollars and six thousand lives. 

With these ideas in mind it would be well to conclude this 
analysis with visions as fanciful as we can summon to mind, 
which still are based on sound engineering judgment. From 
this viewpoint I predict that operating speeds will exceed 
5 miles a minute in airplanes before we can call aircraft 
really developed machines. 

I have discussed the parasite or flat-plate resistance as 
being a fundamental defect of aircraft. Fig. 4 shows the 
parts that at high speeds now form the greater part of such 
a loss. 

The solid area in the curve, Fig. 8, shows approximately 
maximum performance to date. The ordinates indicate the 
horsepower required; the abscissas designate the miles-per- 
hour of speed. It is evident from this that above a certain 
point additional horsepower does not give an equivalent addi- 
tion in speed, so that even should we double the horsepower 
of engines of the same weight we would not materially in- 
crease the flying speed of a plane as built to-day, although we 
could reduce its landing speed. 

It is possible to operate wing sections efficiently at a speed 
of 8 miles per minute, as is proved by propeller tips on ma- 
chines flying at present. These tips in our Liberty planes 
travel 8 miles per minute, and their efficiency is nearly 85 
per cent. There is no reason, from a pure engineering stand- 
point, why curves in the form of wings cannot perform 
equally well. The fundamental difficulty is in landing, for 
although it should be possible to build a machine to-day to 
fly at almost any speed we want, yet the landing problem is 
so great as to make real speed prohibitive. 

If we learn from the German long distance gun, which 
sends its shell up from the earth to a point where the atmos- 
pheric resistance is negligible, we may also send airplanes to 
equivalent altitudes, with special engines developed for that 
work, and thus in a much lighter medium, with less resist- 
ance, obtain our speed range. This will require the solving 
of many problems. It will mean new propelling apparatus, 
or propellers. It may even mean special fuels to be used at 
altitude. 

There are various ways of attempting the problem and as 
we are gaining experience through actual work at 20,000 ft. 
and over, it is possible and even, in my opinion, probable, 
that long distance travel in the future will take place at 
altitudes more than 5 miles above the earth’s surface. It is 
as though a ship on the ocean covld pick out for itself water 
of varying density, so that for speed work it would take a 
medium of less resistance; or to use another analogy—it is 
like the sea plane, which when its operator really wants to 
travel fast, rises from the water and ascends into a lighter 
medium, even though this lighter medium requires greater 
supporting area. In altitude work, however, this necessity 
for greater area will be compensated for by the greater 
speed, which is the fundamental desire. 


Landing a Real Problem 


And so we come to the problem of landing. As soon as 
we have a plane that we can force to travel at high speed 
(see the dotted possibility line of Fig. 4), landing will be- 
come a dominant problem. We ordinarily visualize safety in 
landing as depending on speed alone, but speed is only one of 
the elements of safety. That real safety may be had three 
things are necessary: 

1—To land within the smallest possible area. 

2—To land on the roughest possible ground. 

3—To touch the ground at the slowest possible speed. 

Eventually airplanes will land almost in their own tracks, 
much as a pigeon lands on a window sill or a sparrow on a 
wire. 

It is by no means proved that our present method of land- 
ing airplanes is the final, one and intensive study should be 
put on the development of new landing systems and schemes, 
that greater things may be accomplished. 

In analyzing landing and any one factor concerned with it, 
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FOR SAFETY MUST LAND ~ 
1. IN SMALLEST SPACE 
2.ON ROUGHEST GROUND 
3. AT SLOWEST SPEED 





Fig. 9—A comparison of the landing of high and low speed types of 
planes 


the other fundamentals should be kept in mind. Modern speed 
planes, for example, landing at 50 m.p.h., need a large field 
in which to alight, on account of the angle at which they come 
down and the distance they roll after striking the ground. 
The airplanes used in the early exhibition work flew from and 
landed in ball parks and four-acre lots in comparative safety. 


Present-day machines cannot do this on account of the neces- | 


sity for speed. 

Here is a thing that we know can be done, and efforts 
should be made to increase the landing capabilities and safety 
of existing planes. All three landing fundamentals require 
separate study. 

Speed in landing is largely a question of wings and their 
loading per square foot. A plane with a heavily loaded 
wing lands at a higher speed than one with a lightly loaded 
wing. A plane that leaves the ground at low speed is gen- 
erally hindered in its high-speed; it is too fast to fly only when 
it lands at a speed too great for safety. Flying at a high 
speed, once in the air, is not a problem but an advantage. 

If landing speed can safely be increased, then the maxi- 
mum speed of the plane can be increased in proportion. 

Planes with small surfaces in proportion to their weight 
glide at a steep angle and come down fast. After they have 
touched the ground, however, their air resistance causes them 
to stop quickly. 


Slow Speed Landing 


Planes with light wing loading “float” easily, coming down 
at a flat angle to their landing place. Although they touch the 
ground at comparatively slow speed, they roll a long distance 
before coming to a stop, and must travel a considerable dis- 
tance before they first touch the ground. 

I was interested in seeing a landing made not long ago by 
a pilot, who, unused to a machine of light wing-loading, had 
a plane of the “floating” type out for the first time. He made 
a beautiful landing in the center of the field, at a higher 
speed than the plane was designed to land at, although at the 
landing speed he had been accustomed to in other planes. 
Once on the field, however, he had acquired so much momen- 
tum that the plane went on and on across the field until it 
struck the fence on the far side. 

Fig. 9 compares the landings of the slow-speed and high- 
speed types of planes, it being seen that the high speed plane, 
although it strikes the ground faster arid at a steeper angle, 
comes to a stop more quickly and can land in a smaller space. 

A machine of light wing-loading, coming into the field over 
the trees as shown, must float a long distance at a flat angle 
before it strikes the ground. If the pilot noses the machine 
down sharply over the trees, by the time ne has lost sufficient 
altitude to flatten out, he finds himself making a high-speed 
landing, so that the fact that his machine can land at slow 
speed has done him no good. After he strikes the ground, 
as just explained, he rolls a tremendous distance, and is in 
great danger of breaking the machine, although with small 
danger to himself on account of the comparatively slow speed. 

The problem then is not entirely one of landing speed. No 
matter what speed the plane lands at, within reason, if the 
wheels strike no obstruction the landing is a safe one. If, 
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Fig. 10—Showing the difference in striking angle 
of planes with high and low centers of gravity 


however, at high speed they strike a hole, or a ditch, or a rut, 
there is a tendency for the machine to nose over, or even 
turn a somersault, to the great danger of its occupant. This 
danger is, of course, less at a lower speed. In other words, 
in an emergency landing with a high-speed landing machine, 
there is really less danger of running into objects bordering 
the field. There is danger, however, of nosing over, if the 
field is bumpy. 

With a machine landing at high speed one can see that hav- 
ing the weight close to the ground would be a considerable 
advantage, a point that has been discussed somewhat in con- 
nection with mechanical arrangements. This indicates a re- 
quirement in engine design that has been lost sight of during 
the early development period when engineers have been learn- 
ing the fundamentals of aircraft design. This requirement 
is that the center of thrust due to the engine should be high, 
or stating it in another way, that the center of weight of the 
engine should be low, and coincide as nearly as possible with 
the center of thrust of the propeller, which is, of course, at 
the engine shaft. 

If the center of gravity on an airplane be low, then the 
striking angle from the point of contact of the wheels to the 
center of gravity of the plane, Fig. 8, will be considerable. 
If this angle is small there is less danger of nosing over. 
If it is nearly 90 deg. then there will be a great danger of a 
somersault, hindered only by the area of the tail surfaces. 
A requirement for safe landing, therefore, is a low center of 
gravity, and large area and leverage of tail surface. 

With the floating type of slow landing machines there is 
just as much risk of accident with the machine but less 
danger to the occupant on account of the slower speed. 


Future Problems 


There is real opportunity for study and research to devise 
such mechanical arrangements—different from those now in 
use—as will enable higher speed landings to be made, and 
with quick stops. 

This might be accomplished with a brake on the floating 
type of machine. An air brake will not do, as at the slower 
speeds it would have to present, presumably, too great an 
area to be effective. A ground brake will not entirely do, 
because at the time the machine first touches the ground the 
pressure on the wheels and skid is so small as to be almost 
ineffective. To apply brakes to the front wheels would be 
like striking a bump, and would probably mean a spill. 

I am not stating how this problem of landing is to be solved. 
I am merely mentioning it as one of the present-day problems 
of aeronautics that we can well consider as of first impor- 
tance. 

In studying landing remember that if we can add 10 m.p.h. 
to our landing speed, we can add 20 miles_or more to our 
flying speed. The ideal machine, of course, will be one of suffi- 
cient area to make a successful “pancake” landing, but ma- 
chines with wing loading light enough to accomplish this feat 
are, with our present knowledge of structure, not within 
reason. 
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A Review of the History of Heavier-Than-Air Machines from Earliest 
Times to the Present Day 


By Fay Leone Faurote* 


more interest to the world at large, and the United 

States in particular, than that of aviation. This is 
naturally so because of its supposed vital bearing on the 
outcome of the war, and because it bids fair to usher in 
a new and yet unexplored commercial era afterward. 

When the Wright brothers, on Dec. 17, 1903—only fifteen 
years ago—startled the world by their short but successful 
flight in a heavier-than-air machine, the most prophetic of 
us little knew the development that the next fifteen years 
would bring. The war came, and with it an accelerated 
progress, such as an industry has never known before, a 
mechanical activity of the most exciting sort, a marvelous 
awakening of invention, a speeding up of manufacture almost 
unbelievable; for despite what our critics say, huge steps 
have been taken, and still larger ones are in process to-day. 
The art of aviation has thrown off its swaddling clothes. 

From the frail framework of the Wrights’, with its little 
16-hp. engine, to the giant Handley-Page, Caproni and Curtiss 
flying-boats is a far cry. Only a Jules Verne could have 
imagined or foreseen such an astounding development. War 
is a hard master, a driver of men and minds, a quickener of 
invention superlative. To what an extent it has hastened 
aeronautical development can best be realized by a survey 
of the hundred years preceding this century. 


h O subject, if we are to believe the press to-day, is of 


Early History 


Literature shows us that as far back as the Prophet Isaiah 
men were thinking about a way to navigate the air. About 
the year 1500 Leonardo da Vinci and Jean-Baptiste Dante, 
contemporaries of Columbus, are said to have given serious 
consideration to the problem of flight, and Dante is credited 
with having made a successful glide over a lake on a pair 
of bird wings which he had made after designs of his own. 

Men of all ages have looked up into the air and wondered 
how and when they would te able to navigate it. But until 
fifteen years ago they did not know how. Limitations in 
their conceptions of time and space prevented them from 
solving the problem. But now, both time and space, with 
their attendant dimensional attributes, which are but mortal 
concepts, are slowly being eliminated as man wakes up men- 
tally. Inventive genius is gradually cutting down the one 
and decreasing the relative effect of the other. As has been 
the case with all other forms of progress, however, the world 
is loath to accept the new. The practicable plan of a real 
inventor is looked upon as a fanciful distortion of a dis- 
ordered mind, and the earthly limits within which the public 
mind has been content to move give way only under the 
forced pressure of demonstrated design and practical opera- 
tion. 

It is a curious but natural coincidence that aeronautical 
development has in all ages followed, or has been accompanied 
by wars, or other great mental awakenings. For instance, 
da Vinci and Dante lived at the time when Columbus dis- 
covered the new world. Sir George Cayley, in 1809, made 
a large glider and with it formulated many laws of equilib- 
rium and control. He was at work during the war of 
1812. Henson, Stringfeller, Wenham and Bulton—a quar- 
tette of experimenters who also made many valuable con- 
tributions to the art of aeronautics—were active just previous 
to and during the War of the Rebellion. Later, M. Ader in 
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France, Sir Hiram Maxim in England, and our own Prof. 
Samuel P, Langley—then at the head of the Smithsonian 
Institution—were conducting scientific investigations, and 
making valuable experiments on machines during the Span- 
ish-American War. This activity culminated in the success- 
ful flight made by the Wright brothers in 1903. 

From that time until the beginning of the Great War some 
progress was of course made, but it is probable that had 
not the demand been greatly stimulated by the necessity 
of the Allies and Central Powers, we should still have only 
small planes of limited power, carrying capacity and radius. 


Strategic Value of Airplanes 


The strategic value of an airplane, however, quickly 
brought aerial development to the fore and artificially stimu- 
lated experimentation, development and manufacture, first 
in Europe and then in the United States. The discovery 
that Germany had for years been planning the building of 
giant Zeppelins, making aerial maps, designing and building 
airplanes and every aerial device connected with their use, 
shocked the rest of the world into the realization that if it 
were to compete successfully with Germany it would be 
necessary to build machines of large carrying capacity, of 
a speedy character and wide cruising radius. The internal 
combustion engine, brought to a comparatively high state 
of development by its use in the automobile, rendered this 
possible. 

To really appreciate the problems which five years ago engi- 
neers were called upon to solve, it might be interesting to 
take a look for a moment at the situation ten years ago— 
say in 1908—when most of the American flying machines 
were in a “featherless state,” so to speak; when aside from 
a few exhibition flights, little of commercial value has been 
done. The Wright brothers, Glenn H. Curtiss, Chanute, Dr. 
Alexander Graham Bell, Capt. Thomas Scott Baldwin, Lieut. 
Selfridge, J, A. D. McCurdy, Charles Manly, and a few other 
pioneers, were all busily engaged proving the truth of their 
theories. The Wright brothers had met with some commer- 
cial success, and at military trials had demonstrated the 
worth of the airplane as a fourth arm of the service, thereby 
gaining Government recognition. Curtiss and Baldwin had 
made dirigibles and airplanes and flying boats of various 
shapes and sizes. The Aerial Experimental Association had 
built three biplanes, the last one of which, the “June Bug” 
—at an official trial arranged under the auspices of the 
Aero Club of America, made’ the first publicly advertised 
flight, in July, 1908. The machine successfully flew 2000 
yards over an S-shaped course at a speed of 39 miles an 
hour. 

Later, Curtiss made his famous flight down the Hudson 
from Albany to New York in one of his biplanes. As 
most of us no doubt know, there are few landing places be- 
tween Albany and New York City. One was found near 
Poughkeepsie which Curtiss used on his way down. Fearing 
that perhaps he might not be able to choose a landing place, 
and being unwilling to have his machine smashed on the 
rocks, he had sometime before conceived the brilliant idea of 
putting on, in addition to his wheel-landing gear, twin pon- 
toon-floats, so that if worst came to worst he could land on 
the surface of the Hudson River. He said he always had a 
feeling that water might be safer to land on than the earth, 
and that at least he could land on the water without a bad 
smash-up if he had to. 
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This machine, which he called “Triad,” is therefore inter- 
esting as a forerunner of the hydroaeroplane and flying-boat, 
both of which developments he later carried out to a success- 
ful conclusion. On Lake Keuka and on the smooth waters of 
the Spanish Bight just inside San Diego Harbor, he de- 
veloped the flying-boat and hydroaeroplane. It was here that 
he also came in contact with Army and Navy. Foreseeing 
the value of the airplane for army and navy work, he invited 
officers to be sent to his camp for training, and so during 
the winter trained many of the army and navy flyers who 
to-day are directing the destinies of our aerial forces. It 
was here also that he flew from land out to a battleship, 
landing alongside in the water, was hoisted aboard, dropped 
overboard again, and flew back to land. A year tefore Eu- 
gene Ely had-succeeded in flying from Iand, in a land machine 
and alighting on the deck of a battleship. It was at this 
time that both the Wright brothers and Curtiss demonstrated 
the possibility of aerial bomb dropping, and predicted the 
remarkable part that airplanes would play in any future 
conflict in which the world might become involved. 

On all these early machines, the pilots sat in an exposed 
position. Little attention was paid to resistance and stream- 
lining, and because of the fact that most of the machines 
were pushers, it was necessary to put the radiator we!l up to 
the front and between the wings and put the pilot and his 
passenger furward. Control systems were more or less 
fragile and unmechanical pieces of apparatus, designed to 
suit the purposes of the individual pilot. No attempt, of 
course, had been made to standardize them nor to work out 
similar movements for controlling the various surfaces. 


Early Design 


Landing gears differed materially as did the methods of 
getting off. The Wrights used a form of pylon and counter- 
weight for launching their machine from skids. 

The body or fuselage was not inclosed, the struts were not 
stream-line, neither was the landing-gear. The rudders were 
crude affairs, and the wing-panels, judged by the standards of 
to-day, were flimsy things of cloth and sticks. 

All praise to those brave men who risked their lives for the 
development of aviation! To the Wright brothers who—in 
spite of all odds, laughed at by friend and foe alike, at last 
had their efforts crowned with success, and from comparative 
obscurity placed their name, and that of Dayton, upon the 
lips of the world—I wish to pay tribute. To me there is al- 
ways in the character of every pioneer a certain something 
which inspires a feeling of awe; a certain far-away look, a 
prophetic cast of the eye almost childlike in its expression, 
that removes him from the crowd and causes him to be marked 
among men. 

It were as if God Himself looked out upon the world through 
the eyes of His chosen few—inventive geniuses, reformers, 
great minds, they are; where do their ideas come from, where 
indeed, if not from Divine Intelligence? Surely no human 
hand nor mind has trained their cunning; given them their 
starting point, perhaps; but what of their prophesies, their 
enlarged views—these alone must come from Above. They 
are the ambassadors of Spirit, so to speak, the human mouth- 
pieces of Divine Mind, the wideners of the vision of life itself. 
As such they can no longer he considered as individuals, 
beholden only to themselves, they are the property of the 
world, the hostages of society, the almoners of inventive gifts 
for which the world can never adequately repay them. Modest 
to a degree, the true genius seldom realizes his mission, nor 
claims his own until the world, awake at last, honors, alas! 
sometimes, too late to be of any real benefit to him. History 
alone develops the true greatness of his discoveries and 
grants to his memory the fitting crown of unselfish success. 


Interesting Facts About the Airplane 


And now just a few words about the theory of flight. Many 
models and forms of airplanes have been studied, many ex- 
periments performed. The theory of flight is fairly well 
known, so that definite results can be predicted from certain 
known conditions. Scientists and mathematicians have in- 
terested themselves in this branch of the engineering art, and 
M. Eiffel, Lanchester, Zahm, O’Gorman, Hunsaker, Klemin 
and others have made many valuable contributions of facts 


upon which aeronautical design now rests securely. This 
scientific research has revealed many seemingly strange 
things. ; 

Few people, for instance, know that about 66 per cent of 
the lifting force of the air is due to the suction on the upper 
surface of the wing panel, while only about 33 per cent can 
be credited to an actual pressure of the air on the under sur- 
face. It is also a significant fact that the amount of force 
required to move a small wire through the air is as great as 
that required to move a streamline strut several times its 
diameter. The influence of the streamline was former!y little 
understood and seldom taken account of in the design of 
struts, body and landing gear. ‘Scientific experimentation, 
however, revealed the necessity of cutting down head resist- 
ance, thus decreasing what is known as the “drag” or “drift.” 
It indicated the necessity’of changing the surfaces, the cross- 
section of the wing panels, the sections of the struts and 
other exposed surfaces, to forms which would offer less 
resistance. 


Effect of Streamlining 


It is easy enough to push a thing into the air but it is hard 
to get it out without ceating a disturbance. If we take a 
broomhandle, for instance, and sweep it through the air 
rapidly we find, if we could examine the air immediately 
following it, that a small vacuum is created just back of the 
stick itself, and that eddying occurs right behind it, creating 
a V-shaped partial vacuum which decidedly increases the 
total power required to move the stick through the atmos- 
phere. It was early found by experimenters that by filling up 
this vacuum, and changing slightly the entering surface, that 
the stick could be passed through the air much more easily; 
a considerably smaller amount of power would be required to 
move it. 

Now, when we design an airplane we know before it goes 
up into the air almost exactly what it will do. We know, for 
instance, that a certain type of wing-form has certain char- 
acteristics: one is good for weight carrying, another for 
speed, still another seems to combine successfully several de- 
sirable characteristics. Investigators have also discovered 
that there is what is known as an “end-wash” on a wing panel 
and that this can be eliminated by cutting off the corner of 
the panel. 


Angle-Ended Planes 


Most American and Allied machines use that type of panel 
in which the end edges form an angle, the apex of which 
points to the front of the machine, but Bleriot has used a 
type of panel in which the angle formed by the end edges 
points to the rear of the machine. Both types of panels have 
shown good performance. This latter type of end section is 
known as the Bleriot e.d. The angle at which the wing panel 
meets the air is another subject of wide interest. The angle 
of incidence, for instance, which is the angle between the 
direction of flight and a tangent drawn through the lower 
surface of the wing panel, may be varied with interesting 
results. 

Of course, the whole object of all this work is to decrease 
the “drift” or “drag” and increase the “lift”—in other words, 
to secure a large “lift/drift,” or efficiency ratio. Drift is 
always concommitant with lift. Drift is a measure of the 
waste energy that is spent in order to accomplish work. We 
cannot get lift without drift. Lift is a measure of the effec- 
tive work, and drift is a corresponding measure of the amount 
of work which is absorbed or lost at the expense of which we 
get the lift. 

Other observations are: A biplane is about 82 per cent as 
efficient as a monoplane of the same total surface if there is 
no stagger in the biplane arrangement. A triplane is about 
60 per cent as efficient for the same wing area. A 
monoplane has 1.22 as much lift as a biplane and 1 2/3 as 
much lift asa triplane. A biplane has 1.36 as much lift as a 
triplane. All of these ratios are on the basis of equal areas. 
The effect of stagger is to increase the efficiency of a biplane 
from 82 to 87 per cent, depending upon the stagger. For 
general purposes an aspect ratio of six is used. Fast racing 
machines usually have an aspect ratio of about six. For 
slower, weight-carrying machines, an aspect ratio of about 
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seven or eight is used. The aspect ratio of the JN-4D is 7.3. 

Modern airplanes may be divided into the following general 
types: 

(1) Combat Machines. These are small, very fast, single- 
seater fighters, used for scounting purposes. They usually 
have wing spread of from 20 to 25 ft., a speed of 125 to 135 
m.p.h., carrying capacity of 450 lb., and a climbing speed of 
10,000 ft. in from 8 to 12 min. The Spad, Nieuport, Morane, 
Curtiss-triplane, SE-5, Sopwith, Dolphin and Iserman Alba- 
tross single-seater are examples of this type. 

(2) Reconnaissance and Photograph Machines. These are 
a slower flying machine intended for reconnaissance and 
photographic work. They are used for artillery spotting, map 
making and general reconnoitering. The wing spread is 
usually from 40 to 60 ft., and the speed from 80 to 100 m.p.h., 
the carrying capacity from 800 to 900 lb., the machines being 
two or three seaters, and having a climbing speed’ of 10,000 
ft. in 12 to 25 min. Examples of this class are: De Haviland, 
Bristol, Curtiss, Voisin and Farman. 

(3) Battleplane. The battleplane is a two or three-pas- 
senger machine driven usually by one large or two fairly 
good-sized engines, and equipped with a number of machine 
guns and sometimes with a cannon. It is a moderately fast 
machine, making from 70 to 85 m.p.h. The Voisin is a good 
example of this type. It is credited with carrying a one- 
pounder. 

(4) Bombers. These are of the same general type as the 
reconnaissance machines but slightly larger. They vary in 
size from 45 to 90 ft. in‘wing spread, and carry from two to 
twelve people in addition to their war load of bombs and 
fuel. Their speed is from 75 to 100 m.p.h., their radius of 
operation from 500 to 1000 miles, and their climbing speed 
7000 ft. in 30 min. Examples of large bombers are: Handley- 
Page, Caproni, Breguet, the Caudron (a twin-engined French 
machine), the German Gotha, the Friederichshafen, the Ger- 
man AEG, and the big Curtiss boats. Machines that have 
been used for day-bombing and other purposes, but have lost 
their “pep” in remodeling, are many times used for night- 
bombing. 

For naval work, flying-boats and hydroaeroplanes of vari- 
ous sizes are used. On account of the weight of their hull or 
pontoons these machines compare favorably with reconnais- 
sance machines traveling at as high speeds as 90 to 100 
m.p.h. Used for coast patrol work and for naval obser- 
vation purposes, they operate from stations on the coast, 
battleships or motherships that accompany the fleet. Hydro- 
aeroplanes are similar in construction to land machines, ex- 
cept that in place of the landing-gear, single or double pon- 


toons are fitted below the wings so that the machine may rise 
from or alight on the water. Most hydroaeroplanes are 
lighter than flying-boats. For that reason, where a craft is 
desired for inland water work or for short scouting trips, the 
hydroaeroplane is considered by many to be a very desirable 
type. Unlike the land machine, it is not necessary to fly high 
in order to pick out a suitabe landing place; one can land on 
the water almost anywhere. For larger sea voyages, how- 
over, especially when it is necessary for the craft to remain 
for some time away from its base of supply, a more seaworthy 
type of hull is necessary. The large 92-ft. wing-spread flying- 
boats, which the Curtiss Company has built in large numbers, 
are good examples of this type. These boats have a wing- 
spread of about 90 ft., are about 46 ft. long, and have a hull 
shaped very much like a sulphur-bottomed whale. The hull is 
42 ft. long, the inside is electric-lighted, completely equipped, 
and so arranged that one can move about comfortably. A 
boat of this size will carry a little more than 2000 lb. I have 
been told by English officers that this boat has given a good 
account of itself, and that a large number of pilots have been 
decorated for their splendid work in attacking and downing 
Zeppelins in the Channel. 


Conclusion 


American manufacturers are not standing idle as some 
people seem to think. There have, of course, been many 
discouraging delays—many of which might have been pre- 
vented, many of which could not. I believe, however, that we 
are now fairly well on our way to good and continuous pro- 
duction. 

Americans are known as great manufacturers and great 
inventors. American inventive genius always has and I be- 
lieve always will continue to lead the world. Out of the brain 
of the Americans came the airplanes of yesterday and out of 
their brains will come, I believe, hundreds of improvements 
that will make the airplanes of to-morrow equally radical in 
their epoch-making possibilities. 

We will win this war; why? Because it is a war of 
democracy against autocracy, a war of mental freedom 
against mental domination, a war of right against wrong. 

Right will conquer, it always has and it always will. Hu- 
manly speaking, this war is a mechanical war, a war to be 
waged and won with machines directed from the air. It is a 
war that our red-blooded young men, in whose hearts has 
been kindled the white heat of true patriotism, flying in the 
blue sky of an ever-increasing democratic world, will, with 
the help of almighty God, fight to a glorious and victorious 
end. 


The Present Need of the Safety Engineer 


N THIS day of labor scarcity and the necessity for 

getting the maximum possible output from the whole 
of the available labor supply, the importance of the 
safety engineer and his work in accident prevention are 
emphasized as they have not been before. Losses inci- 
dent to injury or death are no more compensable than 
losses by fire are “covered” by insurance. In both cases 
there has been withdrawn from the nation’s reservoir 
man power, or property representing man power, which 
can never be replaced. 

In 1916 there were approximately 22,000 persons killed 
in industrial accidents in this country alone and 500,000 
injured to the extent of losing over four weeks from 
work. Such wastage of man-power and production is in 
the aggregate enormous and constitutes a monetary and 
economic loss of serious proportions. Unfortunately, its 
dollars -and-cents equivalent cannot be readily estimated. 
Workmen’s compensation acts, which have largely ren- 
dered unnecessary recourse to suits at common law, prac- 
tically ignore the question of relative responsibility and 


place approximately one-half the burden of accident com- 
pensation for all accidents on the shoulders of the em- 
ployer. In establishing a rate of compensation, however, 
these acts make no attempt to evaluate life and limb, 
but, based somewhat on. the average net judgments for 
damages in suits at common law, aim rather to fix on the 
industries a fair proportion of the financial burden. It 
is not reasonable, therefore, to assume that the cost of 
accidents to the people of any state is represented by the 
total annual payments for compensation. 

An analysis of industrial accidents shows that from 15 
to 25 per cent are unavoidable; they are the cases which 
we attribute to “Risk of Employment,” “Unknown Physi- 
cal Deficiency,” and “Act of God,” and they may be passed 
by with the brief statement that the number is gradually 
decreasing as the general knowledge of accident preven- 
tion broadens. Of the remainder, or avoidable accidents, 
between 10 and 20 per cent are caused by unsafe me- 
chanical or structural conditions and are therefore pos- 
sible of correction. This leaves 80 to 90 per cent attri- 
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butable to human defects, that is, to the shortcomings of 
the individual—ignorance, carelessness, irresponsibility, 
indifference, disobedience, recklessness, horseplay and in- 
experience of the injured or fellow employee—and to de- 
fects of system such as lack of proper supervision, disci- 
pline, ete., in the organization. 

Obviously, the safety engineer may not confine his at- 
tentions solely to the elimination of those accidents for 
which his employer or company could be judged re- 
sponsible under the common law of master and servant; 
he seeks to eliminate all accidents regardless of re- 
sponsibility. Each accident is an interruption to output, 
a needless expense, a cause of suffering, and a drain on 
the resources of the community and of the country at 
large. 

It is apparent from a study of statistics that neither 
nature of the industry nor the character of the materials 
produced or handled has as much effect on the cause, 
frequency and severity of accidents as the safe design 
and equipment of plants, the provision of a proper or- 
ganization and constant supervision and the education of 
the working force into habits of caution and careful prac- 
tices. 


Work Should Begin at Plant 


The work of the safety engineer should begin with the 
building of the plant. Poorly designed stairways, narrow 
aisles, insufficient headroom, inaccessible machinery are 
contributing factors in the list of accident causes which 
could have been eliminated by an engineer who is a 
specialist in such things. 

As for equipment, there are types of machine tools 
that are dangerous and others that are less so and 
equally efficient—the cylindrical-head jointer, for in- 
stance; and there is machinery that could have been bet- 
ter safeguarded by the manufacturer if complete guard- 
ing had been specified or if the pressure of demand by 
the trade had forced him to recognize that he must supply 
adequate guards or suffer through unequal competition. 

In the field of general mechanical safeguarding there 
has been marked progress in recent years and some ex- 
cellent standards have been formulated, but the more 
difficult problems encountered are those arising from local 
application and arrangement of machinery, often peculiar 
to the industry in question, and others due to conditions 
abnormal to regular operation. As a fundamental we may 
as well admit that no machinery can be made fool-proof 
in its regular operation, and we must furthermore admit 
that conditions occur during adjustment, oiling, cleaning, 
repairs, replacement, etc., under which standard safe- 
guards may be useless or may even introduce hazard. 
Evidently the solution of the problem of how to make the 
equipment as safe as possible under all conditions cannot 
be reached through mere general acquaintance with ma- 
chinery of the class in question, nor by a casual inspection 
of the plant in normal operation. The problem will yield 
only to analysis after a painstaking study of all phases 
of operation and of conditions such as poor lighting, in- 
accessibility and congestion which are contributory to 
accident. 


Causes of Accidents 


The majority of accidents, as has been said, are due to 
the shortcomings of human nature, to personal tendencies 
and traits in the individuals liable to injury, and to de- 
ficiencies in the organization which employs, instructs, 
holds in restraint and disciplines them. Here the safety 
engineer is upon different ground and must employ his 
knowledge of psychology and the principles of industrial 
organization. His greatest aids will be diplomacy, per- 





severance, tact and patience with the slow response to his 
insistent efforts to change the mental viewpoint. But 
there is in this branch of the work a principle so im- 
portant that its neglect will bring failure in place of suc- 
cess; it is a clear recognition of the fact that the safety 
engineer can no more effect general accident reduction by 
his own direct efforts alone than the doctor can make a 
healthy community by curing the sick. 


Circumstances That Cause Accidents 


In any process there are thousands of combinations of 
circumstances which will produce accidents—many more 
than can be foreseen or anticipated by the issuance of 
specific instructions. Through general education we may 
awaken a sense of personal responsibility in the man and 
emphasize the fact that it is necessary to “be careful,” 
but this injunction is of little value if the actual presence 
of danger is not realized. Failing these, we must rely 
on the detection of dangerous practices among the men. 
The safety inspector or safety engineer should be able 
to tell whether a certain practice is dangerous when he 
sees it, but he cannot watch all the practices of a thou- 
sand working men, or even a hundred. The one class of 
men who can perform this function most efficiently are 
the foremen, but some one must instruct the foremen as 
to what is dangerous. This is the function of the safety 
engineer or inspector. However, an executive authority 
immediately above the foreman must first convince him, 
and continue to convince him, that he is required to prop- 
erly supervise for safety. The plant manager must place 
himself clearly on record to the effect that safety is as 
important in the day’s work as production or quality, for 
it is from him that the organization takes its tone. From 
the directing officials of the company must come moral 
and financial support. Thus the whole organization is in- 
volved. All must work for safety, with the safety en- 
gineer in the position of technical adviser and the source 
of the inspiration that is necessary to an enthusiastic 
promotion of the work. 


Reduction of Industrial Accidents 


If there was ever need for a national campaign to re- 
duce death and disablement from industrial accidents, 
that need is to-day. They tell us that at least three 
workers are necessary at home to supply one man at the 
front. By workers is meant producers—not hospital pa- 
tients—and the war will bring us enough reconstruction 
problems in the employment of war cripples and returned 
soldiers without the problem of employing the many men 
crippled in our industries. Let us realize, then, that 
“safety” is not child’s play, not a matter for “practical” 
men, not a passing fad, but real work for real engineers, 
and that the sooner we accept this viewpoint and shed 
our coats to the undertaking the less cause shall we have, 
when light comes, to regret the days of complacent in- 
action. 


A Suggestion Regarding Propeller Shape 
By Robert R. Bell 


[s there not a loss of pulling power or propulsive effort in 
our propellers, due to the fact that we use propellers whose 
radial elements are straight? It would seem that the greatest 
pulling power were developed near the tip of the blade, and 
that, owing to the inertia of the air, a part of the air in 
contact~with the blade near the tip will be driven radially 
outward by centrifugal force. Owing to the fact that this 
air contains a certain amount of kinetic energy, which must 
be imparted to it by the propeller, this represents a certain 
loss of efficiency. 
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Quantity Production of Sheet | 
Metal Bodies 


Fisher Corporation Uses Annually 65,000,009 Ft. of Lumber in Factories Totalling 
3,000,000 Sq. Ft. of Floor Area—Methods Used in Producing Annually 
500,000 Bodies Selling for a Total of $23,000,000 


By J. Edward Schipper 



































Fig. 1\—Hand-made sample body for final trial to check 
up all offsets 


alized in the mind’s eye of the designer. There is a 

wide gap between this mental picture and the com- 
pleted body mounted on the chassis of an up-to-date pas- 
senger car, and the steps involved in the manufacturing 
process from the moment the designer transfixes his 
mental image upon drawing paper until the actual body 
is complete form a series of operations not paralleled in 
any other industry. 

So little has been written of body building that out- 
side the industry it is not fully realized that body mak- 
ing is a business entirely distinct from chassis manu- 
facture. In the United States, as in foreign countries, 
bodies and chassis are almost invariably produced by 
different organizations. Abroad, the purchaser buys his 
chassis, takes it to a body builder and has it equipped 
with the kind of body he desires. In America, the chas- 
sis builder does the selecting, which enables him to order 
his bodies in the numbers necessary to insure standard- 
ized output and the most economical production. As re- 
gards quality, the highly standardized body produced by 


\ N AUTOMOBILE body, like a yacht, is first visu- 
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f jpeow is the first instal- 
ment of an extended illus- 
trated description of the 
manufacturing processes in 
use in the quantity produc- 
tion of automobile bodies in 
one of America’s largest 
works of the kind. Very 
little has been printed on 
quantity manufacture of 
bodies in the trade press and 
we feel sure this series of 
articles will fill a demand for 
information on a specific line 
of activity that has been 
: : more or less neglected by the 
aes, i press in the past.—EpITOoR. 





Fig. 2—Preliminary sketch of body in chalk on large 
blackboard. This is the first step in the laying out and 
planning of the body 





Fig. 3—Full size clay model of body molded over laths 
to fully develop the body form 
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Methods 
of Building Up 
the 
Wood Frame 
and 
Salvaging 
Waste Lumber 





Above: Fig. 4— 
Body _ framing 
completely assem- 
bled before the 
metal work is 


put on 


At Left: Fig. 5 
— Assembly of 
wood framework 
for a large body 
in a@ master fix- 
ture or wood 
frame 


| 
| 
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On Right: Fig. 6 
—Two views of 
the tonguing, 
grooving and glu- 
ing machine used 
to recover waste 
wood; 25 per cent 
used to bewasted; 
95 per cent of 
this waste is now 
reclaimed by this 
machine; 65,000,- 
000 ft. of lumber 
is used in a year 
in the Fisher body 
plant 
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Fig. T—Sawing the panels in accordance with marks 


made from templates. This is done on a big band saw 


the American body builder does not compare unfavorably 
with the average built-to-order body of the European car. 

When it is realized that from 25 per cent to 60 per 
cent of the cost of each complete car is represented in 
its body, some idea of the enormous scope of this indus- 
try may be gained. The importance of the body industry 
is indicated by the fact that the Fisher Body Corp. is the 
largest employer of labor in Detroit, coming next to the 
Ford Motor Co. It built during 1917 nearly 500,000 au- 
tomobile bodies, which it sold to manufacturers for a 
total of more than $23,000,000. Its plants include more 
than 3,000,000 sq. ft.. of floor space. 

Like automobile body building itself, the Fisher Corp. 
had its origin in the coach industry in the days when 
body building was a wood-working art. It remained so 
until this concern, in 1909, a year after its organization, 
introduced: the use of sheet aluminum and sheet steel 
for panelling. This necessitated such a vast space and 
large supply of costly dies and equipment that the body- 
making business was further removed than ever from 
that of chassis manufacture, so that only a few of the 
largest concerns could economically handle both. Even 
the Ford Motor Co. buys a large proportion of its bodies 
from the Fisher Body Corp. 

The steps traced in this article detailing the manufac- 
ture of both closed and open bodies in the Fisher Body 
Corp. factory are those carried out upon the products 
used by representative manufacturers who are customers 
of this concern, such as Ford, Chalmers, Cadillac, Hud- 
son, Buick, Maxwell, Studebaker and Chandler. These 
manufacturers use the bodies turned out in this plant 
either in part or exclusively. 

Before going further, it may be stated that in trac- 
ing the progress of body manufacture step by step, the 


reader cannot be taken to a conveyor chain line, nor even 
from floor to floor in progressive order. He must be 
content to skip from place to place and from one building 
to another, as the Fisher factory group is made up of 
sixteen plants devoted to body manufacture, in addition 
to plants used for airplane work. The routing of the 
work through these plants changes frequently because of 
the constant shifting around to meet the conditions im- 
posed by the building of bodies of different types. 


Planning the Body 


To catch that fleeting mental photograph in the trained 
mind of the body designer and to bring it into form is the 
first step in the creation of a new body. A rough pencil 
sketch made by the designer serves to hold this idea 
temporarily, but so far as the factory is concerned, the 
first real step in body manufacture is the preliminary 
sketch, made to full size with chalk on a blackboard. 
Such a sketch is shown in Fig. 2. Here the idea is first 





Fig. 8—Showing a pile of plate and a pile of door panels, 
with a 25-ton stamping machine in operation 





Fig. 9—One corner of the vast sheet metal stockrooms, 
giving an idea of the stock on hand 
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On Right: Fig. 10— 
Group of dies in the 
factory yard on indi- 
vidual trucks await- 
ing application to the 
stamping machine 


Below: Fig. 11—One of 
the large dies being 
dropped upon one of 
the little cars used to 
move these dies to the 
different presses 
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Fig. 12—Die sinkers at work in the die department, which is one of the most 
prominent parts of the production end of the factory 
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visualized and the lines are drawn in and erased until 
finally the engineer of the automobile company for which 
the body is to be built, the body company and any others 
who are interested in that particular body are satisfied. 

This chalk drawing gives only the profile, however, and 
something more than this must be worked out to enable 
the builders to see that the preliminary ideas are correct- 
It is impossible in a drawing to do this to the proper ad- 
vantage, so a model in clay, also to full size, is molded- 
A clay model is shown in Fig. 3. This clay model, which, 
as the illustration shows, is not as yet fully smoothed out 
to a final finish, really tells the story of the body in its 
entirety. With the modeling clay it is possible to take 
off and add fullness to the various parts of the body un- 
til finally satisfaction is secured. 

Even this model does not satisfy in all instances, al- 
though it is generally sufficient, but a sample hand-made 
body is often made up which is a real full sized model of 
the bodies to be afterward reproduced by production 
methods. The hand-made sample body is a very ex- 
pensive affair and is only constructed on special occasions. 
Fig. 3 shows the operation of 
making one of these sample 
bodies, which gives the final 
check, and when it comes out to 
the satisfaction of all concerned 
everything is ready to proceed 
with production work. 


Drawing on Aluminum 


Before manufacture can be 
started a set of drawings must 
be made up. The interesting 
feature of this part of the work 
is the use of a master drawing 
on an aluminum sheet on which 
every dimension used on the en- 
tire body is placed. An unusual 
feature of this drawing is its 
completeness. There is not a 
part of the body that cannot be 
made from this drawing. Every- 
thing is shown in three planes of 
projection and the drawing itself 
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Fig. 13—The hammer room, where the large panels which are 
not stamped to form are hammered to shape 


corresponds very closely to the working drawings of a 
ship which are laid on the mold loft floor and on the 
scrieve board from which the shipbuilder can make his 
templates which act as patterns, enabling him to cut his 
angle bars and plates to the desired shape and size and 
even punch the holes for the rivets in the correct loca- 
tions. 

In the same way, the templates for the cutting of the 
panels and the shaping of the wood frames are made 
from this drawing on the aluminum sheet, which is 
varnished over to protect the ink from the rough handling 
it receives during the course of arranging for the manu- 
facture of a body. The transparent varnish allows the 
sheet of aluminum to be kept clean and the drawings are 
not subject to the stretch and distortion of tracing paper. 

A modern automobile body is made of wood and metal. 
The skeleton is made of ash and elm; the covering is of 
pressed steel or aluminum. The metal stampings are so 
formed as to fit over the wood and the complete as- 
sembly gives a light but rigid structure. It is the na- 
ture of woodwork and also of the metal stamping work 
of which this body is composed to both require machinery 
and storage space of unusual size. The mill or wood 
work in connection with the body building takes up a 
particularly large proportion of the factory area. The 
work carried out, however, is similar in nature to wood- 
work in other lines, the wood being cut to the shape in- 
dicated by offsets taken from the aluminum drawing 
board. 

In line with the most modern practice in woodwork 
and with the spirit of conservation behind up-to-date 
manufacturing is the small amount of wastage even in 
the wood-working departments. In Fig. 6 are shown 
machines for gathering all the little waste pieces of 
wood and joining them together to make complete boards. 
This machine tongues, grooves and glues togethér the 
small pieces so strongly that the joint is far less likely 
to break than the ‘wood itself. This reclaimed wood, 
which is really better than the original, is turned back 
into production stock and passes through the process of 
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Below: Fig. 14— 
One of the wide- 
jawed spot weld- 
ing machines at 
work on_ the 
seams of a large 
pressed steel body 





Fig. 15—Close-up view of one of the panel hammers in 
operation, showing the manufacture of the rear end of 
a large body 
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sawing to make the various parts of the body framework. 

The size of the wood-working plant necessary for body 
manufacture on a large scale is readily realized when it 
is considered that on a Ford body alone there are more 
than 175 pieces of wood. Add to this the different 
shaped pieces required for the Hudsons, Buicks, Chan- 
dlers, etc., and imagine the amount of wood required for 
500,000 bodies in a year, and the reason for the large 
amount of floor space becomes clear. As a matter of 
fact, 65,000,000 ft. a year are used in this plant. Of 
this amount 25 per cent, or more than 16,000,000 ft., 
used to be wasted. The use of the tonguing and gluing 
machines just mentioned reclaims 95 per cent of this 
waste. 


Must Be Accurate 


Bringing all the small wood parts together to make 
the frame is an immense undertaking. In the first 


place the last word in accuracy in the manufacture of 






























Above: Fig. 16— 
Acétylene weld- 
ing, showing jigs 
which permit the 
welder to operate 
along proper 
seams 


On Right: Fig. 
17—Spot welding 
room, showing 
machines at work 
and the panels in 
the foreground 
awaiting opera- 
tion 


the pieces themselves is necessary so that the frame will 
line up properly when all the pieces are assembled. Even 
the holes are bored in place and lined up perfectly because 
of the accurate jig work of the wood-working machinery 
used in the mill processes. Jigs are again used to as- 
semble the frames, the jigs in this case being wood frame- 
work to which the pieces are clamped while they are 
being brought together. 

The assembly of the wood frame for a large body is 
shown in Fig. 5. Here the wood jig or fixture in which 
the frame is assembled can be clearly seen. The frame is 
built up within this fixture and the correct width and 
spacing of the members are assured by simply squaring 
up to the fixture which acts as a master check on all 
the bodies of this type. Some of the parts are sub-as- 
sembled before being put in this jig, as, for instance, 
the top side member, which also extends around the back 
of the body. 

When the framing is all fastened together by screws 
in the fixture it is lifted out for final planing and smooth- 
ing, and also inspected for faulty fitting in the joints. 
Fig. 4 shows several of the frames for large bodies 
which have been taken from the assembling fixture and 
are being checked over and planed smooth at the joints. 
In order to hold these frames in alignment, temporary 
supporting pieces are put across the spaces occupied by 
the doors. These straps relieve the stresses which 
would be imposed on the sills and frame members dur- 
ing handling, and maintain the door members so that 
accurate fits on the doors will be secured in the finai 
assembly. 

Since the advent of the sheet metal body, the body 
manufacturing business has become one of the greatest 
consumers in the world of this class of material. Since 
there are 40 to 80 sq. ft. of sheet metal in a body, it is 
readily perceived that an output of 500,000 bodies per 
year will take an enormous store of metal. It is neces- 
sary at the present time, in view of the uncertainties of 
the metal market, to carry a stock that will meet the re- 
quirements for a considerable period. A small corner 
in the metal stockroom is shown in Fig. 9. 

These sheets are sawed up into panels, the shapes to 
which they are sawed being determined by templates 
which have been made from the original drawing on the 
aluminum sheet. After they have been sawed to shape 

(Continued on page 1219) 
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The Albatross Fighting Biplane-—-V 


N Fig. 23 are shown some details of the upper left-hand 

wing near the tip, and also the general arrangement of one 

of the ailerons. As will be gathered from the sketch at 
the top of Fig. 23, the wing flaps are built up of steel tubing 
throughout, and each aileron is balanced by a forward projec- 
tion, not, as in the Gothas, outside the tip of the main wing, 
but working in an opening in the main plane. _ As in nearly 
all German machines, the aileron is not hinged to the rear 
main spar, but to a third false spar situated between the 
rear main spar and the trailing edge. The method of hinging 
the aileron will be clear from the detail section and elevation 
at A. A steel clip is bent over the tube of the aileron and 
has its forward ends bent into grooves in wood blocks on the 
front face of the spar, much in the same manner as was 
employed in the case of the elevator hinge and described when 
dealing with that member. As in the case of the elevator, 
the fabric covering of the wing flaps is attached to wood 
blocks screwed to the tube. 

The crank lever for operating the wing flap is in the form 
of an elliptical section tube tapering toward its ends. Each 
half of this crank lever carries three wiring clips, as shown 
at B. It will be seen that by providing three clips on each 
end instead of one, a means for varying the gearing of the 
wing-flap control is furnished. If a pilot wishes the machine 
to be fairly sensitive on the lateral control he will naturally 
attach his wing flap cables to the inner clips, since thereby 
a movement of the control lever will result in a larger move- 
ment of the wing flap. On the other hand, if he prefers to 
have a large movement on his control lever without too great 


corresponding angularity of his wing flaps or ailerons, he 
will attach his cables to the outer clips, as this will result in a 
“gearing down” of the wing flap. 

The forward end of the wing flap crank lever works in a 
slot between two closely spaced ribs, as shown in the sketches. 

At this point the ribs are strengthened by making them of 
the box type for their rear portion, and the ash flanges of 
the rib are left wider over this portion, while being reduced 
to their normal width from their rear spar foward, as indi- 
cated in the sketch. At this point also is located the strut 
and lift cable attachment. This strut beir the last, there 
is only one cable instead of the two found where the inner 
struts are attached; otherwise the attachment is similar in 
principle to that illustrated in the previous installment. The 
spar box and strut and cable attachment are indicated in the 
detail sketch at B. The rear compression strut is secured in 
the same manner as that of the fitting previously referred to. 

As previously pointed out, the trailing edge of the Alba- 
tross wing is in the form of a wire, and. the method whereby 
the outer main rib is prevented from bending sideways is 
illustrated in the detail sketches at D and E. In addition to 
the wire forming the trailing edge, there is another wire 
running parallel to it and carried right through the wing, 
the object of which appears to be to provide a counter poise 
capacity. . 

It has always been customary for German airplane de- 
signers to provide some easy means for quickly detaching the 
wings from the body, and the present Albatross is no ex- 
ception to the rule in this respect. The cables themselves 
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Fig. 22—The spar box and its attachment to the fuselage 
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Fig. 23—The wing flap and some wing 


are not, it is true, fitted with the quick release devices one 
finds on the L.D.E., for instance, but the spar attachment 
has been designed to facilitate the removal of the wing, even 
if that of the cables has not. In Fig. 22 are shown the spar 
box and its attachment to the lower wings. A sheet steel 
box surrounds the root of the spar, and has in its end a slot 
into which fits the lug secured to the side of the body. This 
spar box is ribbed internally, as shown in the sketches, and 
spar itself has in its end saw cuts accommodating these 
ribs. 

Welded to the side of the spar box is a socket forming a 
bayonet joint, into which fits a pin fitted with a small spiral 
spring. The spar is held against the side of the body with 
the lug projecting into the spar box, and the pin is inserted 
and given a twist so as to bring the projections of the pin 
into the notches in the bayonet joint, when the spar is secured. 
For removing the wings, all that has to be done is to press 
the pin slightly against the action of the spiral spring, give 
it a twist and pull it out of its socket, and the spar can be 
withdrawn. The spar is secured to the spar box by screws, 
and the box is further secured against tensional load by a 
steel strip about a foot long running along the face of the 
spar and anchored at its other end by a bolt passing horizon- 
tally through the spar. 

As the lower wing spars are subject, in addition to the 
bending moment due to the lateral load on them, to tension, 
the attachment to the body has to be such that it will resist a 
tensional load. The method of doing this is shown in the 
right-hand sketches in Fig. 22. The lug to which the spar 





details of the Albatross fighting biplane 


is attached fits into a recess in the base plate formed by 
stamping. The axial pull is transmitted across the bottom 
of the fuselage. In order to prevent the lug from turning, 
it is secured by four rivets as indicated. 

The upper planes are attached, as in nearly all German 
machines, to a four-legged cabane. In addition to support- 
ing the wings, the cabane of the Albatross carries the radi- 
ator, which is of the same shape as the wing section and 
which fits into an opening in the wing. The cabane is shown 
in Fig. 24. It will be seen that one of the cabane legs carries 
for a short distance the water tube from the radiator to the 
engine. 

The attachment of the upper wing spar to the cabane is 
somewhat similar to that of the lower spars, inasmuch as a 
pin fitted with a spiral spring secures the spar to the cabane. 
Here, however, the similarity ceases. Instead of the spar 
box into which fits the lug on the side of the body, the upper 
spars are provided with a forked lug, probably a forging 
machined to shape, of the form shown in Fig. 25. The lug 
of the opposite spar is of the same shape, but is, of course, 
reversed so that when the two spars meet against the top of 
the cabane their respective lugs are staggered in relation to 
one another. From the shape and attachment of the lugs 
it will be seen that as they are staggered on the spar and in 
relation to one another, the spars will, when in place, come 
in line with one another. 

On one of the. outer faces of the forked lug a piece is left 
solid and is shaped to receive the rounded end of the opposite 
lug. This has probably been done in order to reduce the 
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Fig. 24—The cabane supporting the radiator and upper 
plane of the Albatross biplane. Note the manner of 
carrying the water tube through one of the cabane legs 











Fig. 25—Sketch showing lugs on root of upper main 


wing spars of the Albatross 


shearing stress on the pin securing the lug to the cabane. 

Reference has already been made to the lateral control of 
the Albatross, the chief feature of which was, it may be re- 
membered, that the wing flap crank lever was horizontal, as 
in so many other German machines. The control cables for 
the wing flaps are, therefore, arranged in a somewhat un- 
usual way. From the front and rear end of the wing 
flap crank lever the cables turn down to pulleys enclosed in 
a casing mounted on the rear face of the back spar of the 
lower plane. After passing over these pulleys the control 
cables pass through the rear spar to another pair of pulleys 
mounted on the compression strut, and then to the controls in 
the body. A light framework surrounds the pulleys, as shown 
in the sketch, and forms the support for the engine inspec- 
tion doors by means of which the condition of the pulleys 
and control cables may be examined. The tension of the 
wing flap control cables is regulated by means of turnbuckles 
inside the lower wing. These turnbuckles are situated close 
to the side of the body, and are rendered accessible by hinged 
aluminum inspection doors on the lower surface of the bot- 
tom wing. In order to prevent the turnbuckles from pressing 
against the edges of the wing rib, cables and turnbuckles are 
surrounded by a tube of aluminum, having on its under side 
an opening with edges flanged outward to reduce the danger 
of a slack control cable allowing the turnbuckle to touch the 
edges of the opening in the tube. 

As in the majority of modern German airplanes, the under 
carriage of the Albatross is of the V type, and is built of 
streamline steel tubing throughout. The general arrange- 
ment of the under carriage is shown in Fig. 26, from which 
it will be seen that only the front pair of under carriage 
struts are diagonally braced by cables. Reference has already 
been made to the claw brake and its operation. From the 
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Fig. 26—Some details of the undercarriage of the Albatross. 
2 and 3—Detail of cable terminal. 
socket. 


5—Attachment of rear chassis strut to body. 


ers. 7,8 and 9—Details of same 


1—General arrangement of the undercarriage. 


4—-Steel strip passing under body, to which is welded the front chassis strut 


6—Lower attachment of chassis struts and shock absorb- 
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sketch its general arrangement will be evident. The front 
and rear struts of the under carriage fit into split sockets 
at the top and bottom respectively, from which they may be 
withdrawn by undoing the bolts of the socket, thus facilitat- 
ing replacement in case of damage due to rough landing. 
The front and rear strut sockets are attached to the body 
in a slightly different manner, as will be seen from the 
sketches of Fig. 26. In the case of the front strut socket 
these are welded to a wide steel strip passing underneath the 
bottom of the body, thus tending to distribute the load over 
a great area of the body. The details are shown in the gen- 
eral arrangement sketch and in Fig. 26. Just inside the strut 
socket a cup shaped terminal for the diagonal bracing cables 
of the under carriage is secured, while a short distance above 
the socket is situated the attachment for one of the main lift 
cables. This ball and socket joint, which with slight varia- 
tions is found on nearly all German machines, appears to be 
almost the only fitting standardized by the Germans. It is 
made in a range of sizes, no doubt all made to some uniform 
standard. Details of the fitting are indicated in 2 and 3, 
Fig. 26. The base plate securing the hemispherical socket to 
the body, or whichever part of the aeroplane the terminal 
happens to be attached to, is recessed, probably by stamp- 
ing, and into this recess fits the flange of the socket. The 
socket itself is free to turn in the circular recess of the base 
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plate, thus allowing the cable to accommodate itself to any 
angle desired. The end of the turnbuckle has two flats on its 
shank which prevent the strainer from turning. For pur- 
poses of adjustment the slot in the socket is enlarged at its 
inner end so as to allow the strainer to turn when in a posi- 
tion at right angles to the base plate. 

The attachment of the rear chassis strut to the body is 
shown in 5, Fig. 26. The base plate to which the strut 
socket is welded is of angle section, and is secured, via 
brackets as shown, to steel strips running across the body, 
and which take the tension of the lift cables. This arrange- 
ment is somewhat similar to that of the lower wing spar 
attachment, which was described in a recent issue. 

The lower ends of the two Vees are formed by short lengths 
of bent tuke of slightly larger dimensions than the struts 
themselves, for which they form sockets. The details will be 
evident from the sketches and hardly need any explanation. 
Running across the under carriage parallel with the axle are: 
in front a compression tube, and behind a stranded cable. 

A steel strip protects the rubber shock absorbers from con- 
tact with the ground, and a padding of leather is interposed 
between the axle and the bottom of the Vee. The upward 
travel of the wheel axle is limited by a short loop of cable, 
against which the axle comes to rest after traveling the per- 
missible amount. 





Selden Extension Adapts Ford Truck to 
Long Body 


Provides Vehicle with 9-Ft. Payload Space Behind Seat 
— Internal Gear with Final Reduction of 10 to 1 


HE Swedish Crucible Steel Co., Detroit, manufacturer of 

Olson units, has added a 2-ton unit to its line. By 
installation of this unit the Ford passenger car chassis is 
converted into a truck rated at 2 tons, but really capable 
of handling satisfactorily considerable overload. 

With the wheel equipment is furnished the Olson 36 in. 
driveshaft and frame extension, increasing the wheelbase to 
136 in. This makes possible the mounting of commercial 
bodies of large size, the standard stake body having a loading 
space measuring 5 ft by 10 ft. The cutaway illustration 
herewith shows the construction of the unit, the internal gear 
type drive being used, gear reduction giving final ratio of 
10 to 1. The load is entirely removed from the Ford axle 
and borne by a set of large ball bearings, B, mounted outside 
the internal gear. The bearings have a capacity of 7 tons 
per wheel. The wheels are steel, of special design, made for 
the mounting of dual solid rubber tires either 28 in. or 32 in. 
by 3% in. 

Heavy auxiliary semi-elliptic side springs, 52 in. long, 
2% in. wide and with thirteen leaves, insure maximum 
strength and complete the equipment which sells from $550 
f.o.b. Detroit. ; 


A DONATION of two million liras (roughly $400,000) has 
been made by the Fiat Co. to the Italian Nationa! Fund 
for soldiers. The decision to make this gift was arrived at 
during a meeting of the directors held at the Turin Chamber 
of Commerce a short time ago. The Italian National Fund 
owes its origin to Signor Nitti, Italian Minister of Finance, 
and was instituted with the object of giving practical assist- 
ance to Italy’s fighting men and their families during the 
period immediately following the close of the war. 


HE latest Petroleum Technology Bulletin (No. 41) issued 

by the Bureau of Mines deals with Oil Storage Tanks 
and Reservoirs and has C. P. Bowie for its author. It in- 
cludes a brief discussion of losses of oil in storage and 
methods of prevention. 





Cutaway view of the Olson unit to convert a Ford 
passenger chassis to a 2-ton truck 
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Standard stake body on Olson 2-ton unit applied 
to Ford passenger chassis 
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the Transforming Magneto-Generator 


The Current Impulse or Spark in a High Tension Magneto Consists of Two 
Components, One Electrostatic, Which Breaks Down the Gap 
Resistance, and the Other Electromagnetic, Which 
Contains Most of the Heat 


By Harry F. Geist, B. S. E. E. 


T is the purpose of this article to explain, in as brief 

and simple a manner as possible, just what takes 

place electrically in a self-contained high tension mag- 
neto, more especially during the period of sparking that 
accompanies the action of the breaker, and to point out 
also how the quality of the ignition spark produced de- 
pends upon the characteristic of the magneto circuits. 

Figs. 1 and 2 illustrate diagrammatically an armature 
wound magneto of the conventional type, showing the 
armature core, wound with primary and secondary wind- 
ings, rotatably mounted between the pole shoes of the 
permanent magnet, which constitutes the excitation 
field. 

Fig. 3 shows the circuit connections in a simple dia- 
grammatical form, showing the primary coil terminat- 
ing at a breaker that short-circuits it, and across which 
a condenser is shunted so that when the breaker points 
open the condenser enters the primary circuit. The sec- 
ondary winding is wound immediately over the primary 
winding on the same core and has, therefore, a mutual 
inductive relation to it; it terminates at the spark-plug 
of the engine which the magneto serves. 


Generation and Storage of Energy 


Referring to Fig. 1 and assuming the windings open- 
circuited or entirely removed, it is seen that as the arma- 
ture is moved with respect to the pole shoes in the direc- 
tion indicated, a complete reversal of the excitation flux 
o takes place in the armature core. Practically all of the 
flux is reversed by a very small angle of motion of the 
armature in the neighborhood of the positions where the 
armature tips co-act with the pole piece tips, which ac- 
counts for the fact that the energy that can be produced 
is of the nature of an impulse that varies in its strength 
very materially for the different positions assumed by 
the armature in its rotation. 

With the armature winding short-circuited by the 
primary breaker, this quick tendency to reverse the flux 
tends to produce a high value of current generation in 
the primary winding that is limited in three distinctly 
different ways, as follows: 

First—By the primary resistance Rp. This resistance 
is very small and its effect is negligible during the gen- 
eration and storage of energy, but is of importance dur- 
ing the sparking phenomena following the break. 

Second—By the inductance L, of the primary circuit, 
whose limiting action is due to a counter emf. set up in 
the winding with the tendency of change in current flow, 
and the accompanying change in the reactive flux 9,. 
Third—By the so-called armature reaction which rep- 


resents the opposing effect of the reactive flux on the 
excitation flux 9. 

Effects 2 and 3 are very important considerations in 
the primary circuit action of the magneto, and it is seen 


‘that the reactive flux 9, plays an important part in both 


ot these considerations. The presence of this reactive flux 
is explained as follows: 

Any flow of current i, in a circuit of N, turns of wire 
constitutes a magnetomotive force of value N,i, which 
overcomes a certain magnetic reluctance in the armature 
core, clearance air gap, and field poles, and produces a 
flow of flux 9,. This flux opposes the changes in the 
excitation flux 9 according to Lens’ law, and tends to 
increase or decrease according as the current 7, tends to 
increase or decrease in the circuit. 

Fig. 2 shows this flux in the form of loops that are 
interlinked with the windings and shows it also in its 
proper relation to the excitation flux. 

The relation of this flux ¢, to the winding is what is 
known as inductive effect, while the relation of the reac- 
tive flux to the excitation flux is called the armature 
reaction. 

It will be noticed in Fig. 2 that the arrows that indicate 
the direction of flux flow show that the reactive flux adds 
to the excitation flux at the separating armature and field 
pole tips and subtracts at the approaching tips. An in- 
terpretation of this phenomenon is merely that the reac- 
tive flux is delaying the change of flux that would other- 
wise occur more rapidly from the separating to the ap- 
proaching tips. 

On open circuit the rate of flux change for any definite 
armature speed is the more natural one and is expressed 
by dodt, but on short circuit the rate of change for the 
same speed and the same armature position is expressed 
by 

d(g—g,) /dt (1) 

The difference between the rates of flux change on open 
and short circuit for the same armature speed and posi- 
tions is best seen from the open-circuit voltage and the 
short-circuit current waves as represented in Fig. 4 for 
one-half of a revolution. ; 

The open circuit voltage wave is very peaked and illus- 
trates how most of the flux is reversed in the armature 
over a comparatively short angle of motion, while the 
short circuit wave is broad and flat, illustrating how the 
reactive flux causes a more equal shift by retarding the 
tendency of a quick shift that occurs on open circuit. 

The energy that is generated as a result of armature 
motion and which is made manifest by the current flow 7, 
cannot be entirely consumed by the primary resistance as 
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Figs. 1 to 4 


fast as it is generated, so that it is stored electromag- 
netically in the two ways pointed out above. The amount 
of this energy can be expressed in a very simple mathe- 
matical way. 

That energy stored due to inductance is 

Wi = Lp (%p)*/2 (2) 

To arrive at the value of energy due to the effect of 

armature reaction, we know that every line of reactive 
» flux holds back a line of equal strength of the excitation 
flux with respect to the coil, so that we know that the 
value of the energy stored due to armature reaction must 
be just equal to that stored due to inductance, and the 
complete stored energy equation becomes directly, 

W = Lp(%p)’ (3) 

To measure the value of the primary current for any 
instant and the inductance for similar armature positions 
at which the current is measured is a very simple mat- 
ter, so that to determine the amount of energy stored in 
the magneto available for the spark for any armature 
position over the sparking range is only a matter of 
using equation (3). 

It must be understood that all of this energy cannot 
be put into the spark, as the losses during sparking are 
very heavy, especially the iron losses that arise due to 
the quick magnetic shifts that take place during that 
phenomenon. 

During the short-circuit action of the magneto, the 
secondary circuit is practically idle, as it is open-circuited 
and so consumes no energy. Some emf. is, however, 
generated in the secondary but is far from sufficient to 
break down the dielectric strength of the spark-plug 
gap. 

When the stored energy of the primary circuit, as per 
equation (3), reaches a maximum at about the position 
of the armature shown in Fig. 2, the breaker interrupts 
the circuit mechanically and the condenser of capacity 
C, is suddenly inserted into the primary circuit. 


With the primary circuit suddenly opened, the tendency 
is, of course, for the current i, to die out, and in so 
doing a counter emf. is induced in the winding that is 
expressed by 

ss @p == Ly di,/dt (4) 

The emf. ep is, of course, impressed across the termi- 
nals of the condenser which is free to take on a charge 
of electrostatic energy C,(e,)’/2 very quickly. 

After taking the energy from the primary winding 
with which it is connected, so quickly that the inertia of 
the energy has put the condenser in a higher state of 
energization than the winding, the condenser then com- 
mences to discharge its energy upon the primary wind- 
ing again, so that an intermittent oscillatory electrical 
action takes place, during which the energy changes from 
the form Lp (i,)* to the form Cy (e,)’?/2 and back many 
times very rapidly until it is all dissipated. 

This oscillatory action is illustrated in the primary 
current-time graph shown in Fig. 5. This graph shows 
the current rise on short circuit until the primary breaker 
action occurs, and the current oscillations resulting from 
the condenser, until the current reaches the final zero 
value. 

A graph of the emf. e, variations would be very 
similar during the oscillatory period. The voltage would 
rise from zero at the instant of break and reach its 
maxima at the successive instants that the current passes 
through zero. 

How this break of the primary produces the high 
tension spark by means of the secondary winding is 
explained as follows: 

The rate at which the primary current drops to zero 
during the first oscillation is the highest value of current 
decrease and produces the highest value of induced volt- 
age. The value ep) = L di,/dt is very high per turn, 
considering the size of the usual magneto and the limited 
amounts of energy that are involved in this class of 
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machine, and since this emf. is induced by a sudden 
shift of flux d(9—r)/dt that has been shown to be 
proportional to the current drop di,/dt, and, further, since 
the shift of flux occurs across the secondary circuit as 
well as the primary circuit, it follows that an emf. will 
be induced in the secondary circuit that is as many times 
the value of that induced in the primary as the existing 
ratio between the secondary and primary turns. 

It must be realized that during the shift of flux 
d(@—9,)/dt. 9, is very rapidly decreasing so that the 
expression d(9—9,) is approaching the value dg, and 
the expression dt is now independent of armature speed 
considerations. 

The emf. produced by this sudden flux shift is of the 
value 





és = Nz d(g—9r)/dt (5) 
and is the emf. that sets up the electrostatic stress in the 
secondary circuit, due to the distributed capacity Cs, that 
breaks down the dielectric strength of the compressed 
gas at the spark plug of the engine, and completes the 
circuit for the flow of secondary electromagnetic or 
dynamic current. 

This current must begin to flow frem a zero value, rise 
to its maximum and die out as the spark dies out, and 
has the same inductive and armature reaction effects, due 
to a reactive secondary flux, as the current flowing in the 
primary circuit. After the electromagnetic secondary 
current begins to flow the secondary voltage drops off 
very rapidly to a comparatively low value, the is? drop 
across the high-tension spark gap, where i, is secondary 
current and 7, is the ohmic resistance of the spark gap 
while the spark passes. 
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It is seen from the above that an electrostatic charge 
of energy Cs(és)*/2 was required to break down the 
gap and start the discharge of electromagnetic energy 
Ls(is)* for the spark, so that it is very evident that the 
secondary spark energy involves two components, of 
which at first one predominates but changes rapidly into 
the other, the two together making up the heat energy 
of the spark. 

The secondary absorbs so much of the energy from 
the primary circuit that the amount left to oscillate be- 
tween the primary winding and the condenser is very 
small, so that it is evident that the phenomena involved 
in the sparking action can be classified as an oscillating 
primary circuit dampened by an arcing secondary circuit. 

In the lower graph of Fig. 5 is shown the high tension 
electromagnetic current of the spark. This graph illus- 
trates how the dynamic current grows for a certain 
period of time (t) after the breaker has acted. Here (t) 
is a very short period of time, perhaps somewhere in the 
neighborhood 0.00001 of a second. It also shows how 
the oscillations of the primary circuit have a slight effect 
upon the secondary circuit, but the circuit is always uni- 
directional. 


Relation of Components 


To show the relation between the electrostatic and 
the electromagnetic components of the secondary energy, 
Fig. 6 has been drawn, in which the time co-ordinate is 
lengthened. It shows the electrostatic current as it rises 
to the point of arc-over and then drops off very rapidly 
as the electromagnetic current begins to rise at the in- 
stant of arc-over. A summation of these two current- 
time graphs will give the true current-time graph of the 
secondary circuit. 

Referring back now to Fig. 2, we see the armature 
in about the position where the breaker acts to interrupt 
the primary circuit. The value 9, dies out as the current 
dies out in the primary and the secondary circuits, for 
the inductive and armature reaction effects now include 
both circuits. However, the secondary circuit is now the 
principal controlling circuit, and only a small portion of 
the flux is free to oscillate in the primary circuit. After 
the 9, has completely died out with the passing away 
of the secondary spark, the flux 9 will have been com- 
pletely shifted to the opposite pole piece and armature 
tips. 

The whole of this sparking phenomenon takes place 
during a brief period of from 0.0015 to 0.0045 second, 
depending upon the circuit characteristics of the par- 
ticular type of machine. 

This suggests the importance of the time factor that 
enters into the considerations of rates at which the dif- 
ferent phenomena occur. The electrical efficiency of the 
machine depends upon how well balanced the different 
circuits are, as regards time. It affects the percentage 
of energy that will be absorbed by the secondary from the 
primary circuit, and the size of the condenser necessary 
to insure a clean break at the interrupter contact points. 

The time constant of a circuit is defined as the ratio 
between the circuit inductance and its resistance, or in 
general 

7 = L/R (6) 

By time constant is meant a measurable rate at which 
energy will build up or die down in a circuit, and is 
usually measured under constant conditions. 

The time constant of the primary can be roughly ex- 
pressed. by 


T'p — (Lyp—C>p) Rp (7) 
and the time constant of the secondary circuit is 
ye — (Le a c.) ‘ORs + Ve) (8) 


(Continued on page 1214) 
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Positive Pull Differentials 


A Discussion of Various Types of Differentials on the Market and Their Action 
in Turning Corners and When One Wheel Loses 
Traction—Possibilities of the Future 


By A. C. Woodbury 


HE conventional type of differential is a very satis- 

factory mechanism for the purpose for which it is 

designed, so long as only passenger cars are con- 
sidered, or under normal conditions of traction with 
commercial cars of medium or even heavy weight. But 
under some conditions it is found desirable or even es- 
sential to provide better traction than can be obtained 
with conventional design. 

Among the conditions that may be mentioned which 
make abnormal demands are heavy trucks used by con- 
tractors and builders, which need to be able to pull out 
of excavations and over greater or less distances off the 
highway, and military trucks, which must ‘be able to 
go anywhere in order to be of the greatest service. The 
condition is aggravated if the truck is required to haul 
a trailer as well as, or instead of, carrying a load, and 
we note that recent models of farm tractors are being 
equipped with locking differentials. 

The means available for overcoming this difficulty are 
three: The use of some form of differential or differential 
substitute that will deliver all the power to the wheel 
having traction when the other wheel is slipping; the 
adoption of four-wheel drive, and the provision of endle:s 
chain tracks. The first of these remedies is the one we 
are considering, and it is the most fundamental both 
because it is the simplest and because it is about equally 
needed with the two- and four-wheel drive, and perhaps 
also with the track-laying tractor. Indeed, we might al- 
most say that if a four-wheel drive truck or tractor is 
provided with three efficient differentials of the ordinary 
type it has twice the chance of the two-wheel drive 
vehicle to become helpless because one wheel has not suf- 
ficient traction to prevent it from 
spinning. Experience seems to 
have proved the locking differen- 
tial more needed on the four- 
wheel drive truck than on the two- 
wheel drive, but that may be 
mostly because trucks of this 
type are generally purchased only 
for service where traction condi- 
tions are unusually severe. 

The problem is of unusual im- 
portance now because of the need 
of trucks for military service that 
will be able to surmount unfavor- 
able road conditions, but the need ~ 
of an improved differential for 
unusual traction conditions has 
been recognized for some time, 
and when a device is recognized 
to give the desired results the de- 
mand for it will be determined 
largely by its relative cost. If 
the cost should be about the same 
as that of the present differ- 








M. & S. differential 


ential it might well be adopted for all types of cars. 

The term “differential” is generally considered as 
synonymous with “equalizing gear.” The purpose of the 
differential under normal conditions is to take the torque 
delivered to it from the engine and divide it equally be- 
tween the two driving road wheels. Its action is parallel 
to that of the “evener” used with a team of horses, 
which insures that each horse shall pull its half of the 
load though one lags a little behind the other. Only the 
action of the equalizing gear of a car is unlimited, so 
the torque is divided equally while the car goes around 
continuously in a circle. As one horse acts as a ful- 
crum for the pull of the other, so one driving wheel acts 
as a fulcrum for the other; and as one horse cannot pull 
if the other has no foothold, at least within the range of 
normal action of the evener, so one wheel cannot drive 
the car if the other slips so freely as not to provide a 
“fulcrum.” 

Therefore under some conditions it is not desirable to 
have an equalizing gear because that limits the pull on 
one wheel to the amount required to slip the other. This 
is assuming that there is no friction in the gear. Asa 
matter of fact, the friction in the gear and the inertia of 
the wheel lacking traction, together with the pull exerted 
by the slipping wheel, are almost always sufficient to get 
a passenger car started, and if it actually becomes mired 
the difficulty of extracting it is nothing to compare with 
moving a fully loaded five-ton truck in similar conditions. 

So long as traction conditions are equal an efficient 
equalizing gear is desirable, so that the torque and pro- 
pulsion shall be equalized between the driving wheels 
when rounding corners and when only one rear (solid) 
tire has been replaced, making the 
diameters of the two wheels dif- 
ferent. But there are times when 
we would like this gear to have 
sufficient intelligence to distribute 
the torque unequally, giving to a 
slipping wheel only what it can 
use for propulsion, and delivering 
to the other all the rest. We will 
refer to the various devices under 
consideration as differentials, al- 
though a purist might say that 
some are not differentials at all 
but “differential substitutes.” 

We have already noted that the 
friction in a differential, while it 
prevents the mechanism from be- 
ing perfect as an equalizing gear, 
does cause it to deliver the greater 
torque to the slower turning 
wheel. There are several differ- 
entials in which this internal fric- 
tion is increased to such an ex- 
tent that so long as both whezls 
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Two-direction engine 


do not slip the full torque delivered to the rear axle can 
be utilized. 

The best known of these is the M. & S. in which trains 
of helical gears are substituted for the bevel or spur 
gears of the ordinary differential. The very clear dia- 
gram of this differential reproduced herewith is from an 
S. A. E. paper on Differential Substitutes presented in 
1916 by D. D. Ormsby. When this differential was first 
exploited the claim was made that its effectiveness was 
not due to friction but to the locking action of the helical 
gears. However, since irreversibility of helical or worm 
gears depends upon the angle of the teeth or threads be- 
ing within the “angle of rest,’”’ which is dependent upon 
the coefficient of friction between the worm and gear, it. 
comes back to friction just the same. 


Differential and Reversing Gear Parallel 


It may be worth while to recall that a differential and 
a reversing gear are parallel mechanisms used in dif- 
ferent manners and for different purposes. If we should 
take an ordinary differential of either the bevel or spur 
gear type and fit it with a friction clutch to lock it for 
forward motion and with a brake band on the housing 
to hold that stationary for reverse motion, we would have 
a fairly efficient reversing gear for a marine engine, one 
of the side gears of the differential being connected to 
the engine and the other to the propeller shaft. Con- 
versely, almost any reversing mechanism having its 
power shafts in the same line and giving a one to one ra- 
tio will act also as a differential. In considering any 
proposed differential it is a good test to see if it will act 
as a reversing gear, at least on paper, and neglecting fric- 
tion. 
clutch type of differential. 

Returning to the M. & S. differential, we can readily 
see that its gears are so arranged that it would act as a 
reversing gear, at least if it were not for the locking ef- 
fect of the helical gears. Another differential of the 
same general type is made by the Walter Motor Truck 
Co., and we believe it is available for general use. Re- 
ferring to the sketch of the M. & S. gear it will be noted 
that both side gears are right hand helices, as are also 
the smaller helical gears meshing directly with them. 
In the Walter mechanism the intermediate gears with 


This test will not apply to a ratchet or positive - 


radial axes are eliminated in a way we may describe as 
follows: 

If we should take only the two side gears and the two 
upper small pinions meshing directly with them and make 
them approach each other until the pinions touch each 
other we would see that these pinions could not mesh 
with each other in that position as the contacting teeth 
slope in opposite directions. In fact, any one familiar 
with helical gearing knows that two right-hand gears on 
parallel shafts cannot intermesh—one must be right- 
hand and the other left-hand. But if we swing the gear 
and pinion shown at the right together on the axis of the 
gear through such an angle as will bring the tooth now 
meshing with the radial intermediate gear to a hori- 
zontal position, and swing the other gear and pinion 
through an equal angle in the opposite direction, we will 
find that these pinions will then intermesh perfectly, pro- 
vided they are long enough. This is just what Walter 
has done, eliminating the gears with the radial axes at 
the expense of making the other pinions a little longer. 

The writer has seen the patent description of a third 
differential in which only half as many pinions are used 
as in the Walter device. It involves gears and pinions of 
a special form which I am unable to describe clearly at 
the present time, but I believe the teeth on the side gears 
are cut on their flat faces and somewhat resemble in 
appearance the teeth of the now familiar spiral bevel 
gear, while the same pinion meshes with both side gears, 
having its axis at an odd angle. .On paper the tooth forms 
look a little involved, but the inventor, who is an experi- 
enced automobile engineer, says they can be generated in 
a simple manner. 


Differentials Without Gears 


It is quite possible to make a reversing mechanism 
without gears. To get aclear idea of one such mechanism 
let us imagine an end section of a double-acting two- 
cylinder horizontal opposed steam engine with cranks at 
90 degrees, one of them being shown on “top” center. If 
steam is admitted to the head end of the cylinder that is 
at mid-stroke the engine must turn in one direction, that 
direction being determined by whether the corresponding 
crank is above or below the center line of the engine. 
Suppose further that we provide that engine with two 
crankshafts in line with each other, one projecting to 
the front and the other to the rear, each with two cranks 
at 90 degrees, and provide each piston with two connect- 
ing rods, one to one crank on each shaft. In the end 
view of the engine one of the new crank arms will coin- 
cide with the one already shown on dead center. If we 
show the other at 180 degrees from the first mid-stroke 
crank and again imagine steam turned on in the mid- 
stroke cylinder one crankshaft will turn in one direction 
and the other in the opposite direction. Furthermore, if 
we turn one crankshaft by hand to the right the other is 
positively driven to the left through the interconnecting 
connecting rods and pistons. 


Dorr-Miller Differential 


A number of years ago a patent was granted on a de- 
vice making use of that principle but substituting eccen- 
trics for cranks, retaining the crosshead guides, but, of 
course, omitting the pistons of our hypothetical steam 
engine. We believe this was proposed as something 
cheaper to manufacture than the gear differential, but it 
never got a foothold on that basis and its lower cost is 
doubtful. It has recently been revised as a non-stalling 
differential, and should be effective if it can be worked 
out in the available space without excessive bearing pres- 
sure on the moving parts. 

Another device in this class is the Dorr-Miller differ- 
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ential, in which the side gears of the ordinary differential 
are replaced by face cams and the pinions by large steel 
balls. The balls ‘are retained always in the same rela- 
tion to each other and to the housing, except for a slight 
axial movement, by a plate which might be said to re- 
place the pinion spider. Each cam has two cam grooves 
on its inner face, the section of each groove being adopted 
to the balls, and the profile of each showing two high 
spots and two low spots in 360 degrees. In one cam the 
high spots of both grooves are in the same radial lines, 
while in the other they are separated by 90 degrees, thus 
bringing the high spots of one groove in the same radial 
lines as the low spots of the other. When the differential 
is assembled there are four balls equally spaced between 
the inner grooves of the two cams and four between the 
outer grooves, and whenever there is relative motion be- 
tween the two cams the balls develop a reciprocating mo- 
tion parallel to the axis of the differential. ‘1s? elation 
of cams and balls is such that as each ball is forced, say, 
to the right by the forward motion of the left cam it 
tends to make the right cam turn in the opposite direc- 
tion, assuming that the case is stationary. In fact, 
though the friction in the differential may be so much as 
to prevent it from functioning as a reverse gear, it is 
impossible for one cam to move in one direction while 
the case is stationary without the other cam moving in 
the reverse direction. 


Pressure Said to Be Excessive 


Some engineers who have attempted to compute the 
pressure on the balls in this device have concluded that 
it is excessive, but they have probably made no allow- 
ance for friction. As a matter of fact, the action is con- 
trolled by the balls rather than produced by them. In 
the ordinary running of a car the power is applied to 
the differential case, and through the central plate the 
balls are made to revolve forward about the center of 
the differential. Some of the balls are always so located 
with relation to the grooves that this motion will wedge 
the two cams apart against the sides of the case, most 
of the drive then being transmitted by friction directly 
from the case to the backs of the cams. When one road 
wheel must rotate faster than the other, as on a curve in 
the road, the corresponding cam rolls ahead enough to 
partially release the pressure from the balls and the other 
cam and road wheel are allowed to fall back a correspond- 
ing amount with relation to the differential case. 

In a recent issue of AUTOMOTIVE INDUSTRIES (May 9, 
1917) appeared a description of the Patch differential, 
which seems to fall in this class. As in the Dorr-Miller, 
the Patch device has face cams in place of side gears, 
but the intermediate elements are quite different, as are 
also the cam outlines. Each cam has a series of ten or 
twelve teeth with angular faces on its inner side. The 
teeth are of uniform depth, measured along the direc- 
tion of the differential axis, and of considerable width, 
measured axially, so their sloping sides are warped sur- 
faces. Between the two cams are three concentric rings, 
the outer diameter of the largest and the inner diameter 
of the smallest corresponding with the outer and inner 
ends of the cam teeth. These rings are splined to the 
differential case and to each other so they cannot rotate 
when the case is stationary but are free to slide axially, 
and each is provided with teeth on each side correspond- 
ing in number, depth and form with those on the side 
cams, but only one-third as wide, the splines being ar- 
ranged so each tooth is ahead of a tooth in one of the 
other: rings by one-third the angle between two teeth 
in the same ring. 

In action the three rings reciprocate axially much as 
do the balls of the last described device, but the angle 


‘classed as a ratchet differential. 


of the teeth is such that a much greater proportion of 
the pressure is taken directly by them, and they have 
a much larger area of contact to support the load. 

In one or two of the differentials without gears that 
have been already described we noticed that the action 
was partly that of a friction clutch. In the Hedgeland 
axle, made in limited numbers about a dozen years ago, 
a double cone clutch was placed in each wheel and fitted 
to a steep pitch thread on the axle shaft. Turning of the 
axle in either direction made the cone screw in or out, 
and in either case it came into driving engagement with 
one side of a double female cone in the hub of the wheel. 
The whole drive was thus by friction. When one wheel 
over-ran, its clutch was released by the action of the 
screw. The drawing of this axle is also reproduced from 


the S. A. E. paper to which reference has already been 
made. 


Roller Ratchet Clutch Practical 


Although the writer does not know that it has ever 
been done commercially, there seems to be no reason 
why a practical differential could not be designed using 
roller ratchet clutches of somewhat the form of the 
familiar coaster brake clutch. The cam surfaces on 
which the rollers act would need to be double, and there 
would need to be an interconnection between the two 
sets of rollers for the two wheels to prevent the entire 
locking of the differential when one wheel over-runs. 

One of the best known locking differentials is made 
by the New Process Gear Corporation, and may be 
The pawls in this de- 
vice are in the form of bars with small spheres at the 
center to serve as pivot points in the central or spider 
portion of the differential, while the two ends of the 
pawls extend out to either side where they may engage 
with either of the ratchet wheels. 

For farm tractors where the occasional clicking sound 
would not be objectionable it would seem that a very 
satisfactory ratchet differential could be designed with 
ordinary toothed ratchet wheels and pawls of the “dog” 
type such as are already very familiar to every farmer 
because of their universal use in mowing machines. 
There might be one set of pawls for forward driving 
and another set for backing, all normally held in en- 
gagement with the two ratchet wheels by springs, and 
when the drive is forward all the backing pawls should 
be lifted clear of the wheels by a device somewhat re- 
sembling the cage of a roller bearing, actuated by the 
pressure of the drive. If the tractor started to run 
away down a hil! the backing pawls would engage im- 
mediately the driving pressure was released, and the 
tractor would be under engine control just as with an 
ordinary differential. 

We have now described three distinct classes of differ- 
entials. In the first class gears are used, but gears of 
such form that the mechanism will not operate freely 
when one wheel is slipping. In the second class no gears 
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are used but some other mechanism is substituted giving 
the same result, namely, that when the differential case 
(to which the driving gear is attached) is held station- 
ary, one wheel can rotate in one direction while the 
other rotates in the opposite direction. In other words 
they pass the reverse gear test which we set up earlier 
in this article, but they are designed to be such poor 
reverse gears that it is doubtful if they would operate 
at all in that capacity. 

All the gears in both these classes give the same re- 
sults, and the choice between them is merely dependent 
upon their relative durability, cost, strength, bulk, weight, 
etc. It is true that a sample of one differential may 
operate differently from a sample of another, but slight 
changes in the proportions (tooth angles, for instance) 
of one or the other would generally make them equiva- 
lent. Statements are often made conveying the idea that 
differentials of this sort act on curves just as conven- 
tional differentials do, making the torque practically 
equal on both wheels. This is impossible if the device 
has superior qualities in pulling when the driving wheels 
have not equally good traction. When one wheel begins 
to run ahead of the other the differential has no way of 
telling whether this is because it is slipping or because 
of a curve in the road, and differentials of these two 
classes are made so that when one wheel runs faster 
than the other, that faster running wheel receives con- 
siderably less than half of the total torque. How much 
less depends upon the proportions of the device rather 
thun upon which particular one it is, but any of them 
can be so designed that practically all the torque goes 
to the slower turning wheel, and they must be so de- 
signed if they are to pull very much when one wheel is 
on ice. 


Fact of No Importance 


Ordinarily this fact is of no importance, and it might 
even be counted as a virtue to relieve a deflated pneu- 
matic tire of all driving stress, but it is not desirable 
to do nearly all the driving on one wheel as is done when 
the rear solid tires of a truck are not renewed at the 
same time. With these differentials both rear axle shafts 
should be made strong enough to transmit the whole of 
the maximum torque of the drive. 

Backlash in these differentials is generally only about 
the same as in a conventional differential. 

When we consider differentials of the clutch and 
ratchet types there is no question that when one wheel 
runs ahead, either because it is of smaller diameter or 
because of a curve in the road, the entire torque is trans- 
mitted to the slower turning wheel until such time as 
the rotative speeds are again equal. From the above con- 
clusions it does not appear that there is much to choose 
between any of the three classes of gears in this re- 
spect. 
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Gear differential with hydraulic control 


However, the backlash in differentials of the clutch 
and ratchet types is generally considerably more than 
in any of the other types considered. Opinions may 
differ as to whether this backlash is objectionable in a 
passenger car or a truck which must often be driven in 
traffic and is frequently called upon first for rapid ac- 
celeration and then for an equally quick stop, but it 
could hardly be detrimental in a farm tractor. 


Possibilities of the Future 


While the differentials now available for giving posi- 
tive pull to one or both wheels are quite practical de- 
vices, they all fall short of an ideal which we may see 
more nearly approached in the future. 

The ideal differential should give practically equal 
torque to both driving wheels under all normal condi- 
tions, including straight and curved roads and street cor- 
ners; including also the not uncommon condition of one 
wheel being a little larger than the other. When one 
wheel slips its torque should be relieved and enough of it 
transferred to the other wheel to insure a start. Is 
there any possible way in which this ideal can be realized? 

There is one decided difference between the normal 
action that is required of a differential and the abnormal 
action that results from a slipping wheel. Perhaps the 
most rapid normal action of a differential is in turning 
a street corner, and that will hardly result in a relative 
motion between the two driving wheels faster than about 
one revolution in four or five seconds, while when one 
wheel is slipping and the car is not moving the difference 
in speed may easily be ten to twenty revolutions per 
second. The problem then resolves itself into one of 
producing a differential that will operate freely at very 
low speeds but at higher speeds will develop different 
characteristics. Proceeding along that line, perhaps a 
practical solution can be found. We will suggest two 
possibilities, although the first hardly seems to promise 
practical results. 

Suppose we could connect a fly-ball governor to one 
of the pinions of an ordinary differential, spring loaded 
so that it would act when relative motion between the - 
side gears exceeded two or three revolutions per second. 
Suppose also we fit the differential with a brake band 
that would be tightend by the action of the governor so 
as to greatly restrict the relative motion. If this were 
possible practically all the torque would be transmitted 
to the wheel that was not slipping, and if that continued 
to hold the car would be started before the slipping wheel 
had really begun to spin. 

Another solution is suggested by the accompanying 
drawing, which represents a differential of the internal 
side gear type in which the intermeshing portion of each 
pair of pinions is made to act as a gear pump and circu- 
(Continued on page 1216) 
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Tractor Transmission Design 


Direct Adaptation of Automobile Transmissions Impractical— Materials, Types 
of Shaft Fittings and Bearings to Use 


By N. B. Nelson 


N attempting a discussion of tractor transmissions, 

the subject cannot well be approached from a gen- 

eral viewpoint, as would be possible, for instance, in 
the case of the modern automobile. Owing to the many 
types of tractors now on the market and the almost 
equal number of transmission types, each individual 
design must be discussed separately, or else only those 
matters pertaining to all varieties of transmissions can 
be treated. We will in this article adopt the latter 
alternative. 


Gear Materials 


Considering the gears themselves, so many of us are 
wont to adhere to time-worn principles and stereotyped 
methods of manufacture, instead of profiting by the 
exhaustive research and experimental work conducted 


by many of our contemporaries in industries closely ° 


allied to that of the gas tractor, which have resulted 
in such wonderful advancement and refinement of their 
products. 

However, considering the subject from an unbiased 
viewpoint, we find that there is no doubt regarding the 
material to be used in the vital parts of the transmis- 
sion unit. The clash or sliding gears are generally 
located on the first reduction shaft and should be made 
of 3% per cent nickel steel or chrome nickel steel, per- 
ferably the latter. A carbon content of 0.30 to 0.40 
per cent chromium of 0.60 per cent and nickel of 1.25 
per cent is advisable. Steel of this composition, prop- 
erly heat treated, will show great toughness and pre- 
sent exceptionally good wearing qualities. 

Where clash gears are used on the low reduction 
shafts, chrome-vanadium steel of the following analysis 
is recommended: 


| ere 0.40 to 0.50 
0 0.95 average 
Vanadium ...... 0.18 average 


Because of its greater strength, from 30 per cent to 
40 per cent more than that of the chrome-nickel steel 
specified, the selection of chrome vanadium for the 
above purpose. should be given very favorable consid- 
eration. 

For the remaining reduction gears chrome-nickel 
steel will be found eminently satisfactory. 


Heat Treatment Essential 


Of course, the strength of none of the alloy steels 
mentioned will be found commensurate with the in- 
creased cost unless they are properly heat-treated be- 
fore and after machining. This operation is of the 
utmost importance, and the steel manufacturer should 
be consulted regarding the procedure necessary to in- 
sure the required hardness without sacrificing tensile 
strength and toughness. These qualities will vary, 
depending upon the manner in which the loads are 
imposed (whether suddenly applied or not and whether 
constant or intermittent). 

Concerning the shafts, the use of special alloy steels 


such as chrome nickel, with the proper heat treatment, 
will again permit of a reduction in size, and therefore 
in the weight of parts, resulting in an increase in 
mechanical efficiency. Overhangs should be reduced to 
a minimum. Holes necessary for fastening on collars, 
hubs, etc., should not be drilled through the center of 
the shafts but at the sides. The avoidance of all sharp 
corners and the provision of fillets of ample size at all 
shoulders is good engineering practice. It is impera- 
tive that sharp corners be avoided in keyways also. In 
pressing on gears care should be exercised to prevent 
an excessive drive fit, as this will cause an infinite 
amount of annoyance when replacements are made. 
Wherever possible it is advisable to use tapered ends 
for securing gears or other driving members. Provide 
a hardened nut, castellated preferred, and a locking 
pin. Splines machined integral with the shaft should 
be employed in preference to keys for sliding gears, as 
keys inevitably cause trouble. 


Bearings 


As to the bearings, there is probably at the present 
time no manufacturer who will dispute the advantage 
of certain anti-friction bearings over the plain type in 
regard to cost, efficiency, ease of assembly, durability 
and perfection of lubrication, and they will stand the 
“gaff.” They cannot be expected to perform the impos- 
sible, as is sometimes erroneously assumed, but must 
receive the proper attention as regards desirable mount- 
ing to meet conditions of radial and thrust loads, and to 
facilitate assembly. 

With the use of heat-treated alloy steels for the shaft- 
ing, a substantial saving can be made by allowing the 
bearing race to operate directly on the shaft, which can 
be easily done, when the otherwise popular non-adjust- 
able bearing is employed. It is very important that all 
low-speed gears be placed directly next to the bearings, 
especially the drive pinions. 


Transmission Case 


Referring to the transmission case, it may not be 
amiss to touch upon the necessity for thorough inspec- 
tion of rough castings, thereby avoiding breakages and 
oil leaks after considerable expense has been incurred 
in machining operations. The transmission gearing 
should be entirely inclosed in an oil-tight case, of suit- 
able capacity, allowing free access to all working parts. 
The filler spout, to serve its purpose, must be so located 
as to be easily reached, and a fine example of this may 
be found in the design of the transmission for the 
Class B military truck. Here the filler nozzle extends 
beyond the frame member, where it is distinctly seen 
by the operator, enabling him to supply the lubricant 
advantageously from the ground. This part, as well as 
all covers, should be so arranged that he may expedi- 
tiously tighten them before attempting to operate the 
tractor, thereby preventing injurious effects on any 

(Continued on page 1216) 
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Air Propulsion’ 


A New Theory of the Air Propeller Based on the Principle of Batting Action— 
Simple Experiments Show That the Principle of Screw 
Action Is Inapplicable to Air Propellers 


By Morgan Brooks 


r | ‘na term airscrew, considered by many writers on aero- 


nautics as descriptive of propeller action, is a misnomer. 

The theory of the marine propeller, which seems to be 
adequately presented by the screw principle, has been trans- 
ferred to air propulsion without sufficient regard to the ex- 
treme difference in the two fluids as to elasticity. Imagine 
automobile tires filled with water. In view of the current 
theory that air is driven by a propeller with a velocity never 
exceeding the product of the propeller’s pitch and its revolu- 
tions, it was a surprise to find that air may be driven back- 
ward at a velocity nearly twice as great as this product indi- 
cates. The fact was so revolutionary as to cause the greatest 
care in measurement before its acceptance. Recognition of 
this superspeed action of propellers explains many anomalies 
of air propulsion and will undoubtedly lead to more exact 
formule for thrust and power calculations. 


Superspeed Theory 


The purpose of this paper is to give proofs of the facts 
stated, and to point out some of the applications of the super- 
speed theory as it relates to propellers and blowers. 

Superspeed is not observed readily in connection with 
the standard type of two-bladed propeller, owing to the mask- 
ing of the effect by the mingling of high-speed air with a 
much larger quantity of inert air lying between the propeller 
blades. The measurements were made upon a special type of 
propeller having extremely short blades of great width 
sweeping the entire 360 deg. of the disk area, in fact. It 
should perhaps be stated that with the acceptance of super- 
speed the definition of slip as “the backward velocity of the 
current from a propeller” must be abandoned; but another 
definition of slip, “the shortage of velocity of translation as 
percentage of propeller screw advance,” may survive owing 
to its convenience. 

A propeller of the wide-blade type described having an ex- 
perimental mean pitch of 2.53 ft., gives a wind on static test 
that flows 3.33 ft. per revolution, regardless of the rotation 
speed of the propeller. These values were determined for the 
writer by Prof. E. P. Lesley at the Leland Stanford Junior 
University wind tunnel, confirming his own measurements. 
The superspeed ratio 3.33/2.53, is 1.32, and these figures 
bear so direct a trigonometrical relation to the blade: angle 


*Paper presented at the spring meeting of the American Society 
-of Mechanical Engineers 








as to suggest that air instead of being swept backward by 
screw pressure is driven back by precise reflection or batting 
action. 

The diagram, Fig. 1, illustrates nearly to scale the test 
conditions for the propeller mentioned above having a blade 
angle, a, of 36 deg. The blade element indicated at O is mov- 
ing toward the left at the velocity indicated by the line 
BO=2-7rn, around an axis parallel to CE far below the 
plane of the paper, and strikes an air particle at point D. 
The relation of particle to blade is unchanged by assuming 
‘that the particle D moves to the right at same speed against 
a stationary blade, and is reflected to point E in unit time. 
Had the blade not been in the way the particle would have 
reached B, hence the blade has deflected the particle in the 
direction BE, represented also by the vector Ov, with respect 
to the plane. Ov, is perpendicular to the instantaneous posi- 
tion of the blade when striking the particle. Under the re- 
flection theory assumed, the axial velocity of the air particle 
is the projection of this vector, that is, CE = v,cosa = 2 rn 
sin2a, To the same scale BA represents pitch multiplied by 
revolutions, the accepted air velocity by the screw theory. 
Since BA =27rntana, the ratio of superspeed velocity to 
screw-pitch velocity is CE/BA — 2 sina cos a/tan a = 2 cos’ a. 
For the 36-deg. angle of the special test propeller this ratio, 
since cos 36° = 0.81, is 1.31, which agrees with the value 1.32 
experimentally determined by pitot-tube measurement with 
sufficient precision to warrant acceptance of the reflection 
theory, especially when similar close agreement was found 
with a blade of 28 deg. angle and by other confirmatory tests. 


Air Formulae Evolved from Law of Reflection 


To illustrate the more complex condition of a propeller 
operating on a flying plane or in a wind tunnel with corre- 
sponding wind conditions, Fig. 2 is offered. Here, as before, 
the blade instead of rotating to the left at the velocity 2 7rn, 
is assumed stationary, and the air particle at G is assumed, 
to move to the right at the velocity 2 rm, combined with the 
velocity V,, also reversed, representing the plane’s trans- 
lational velocity, or, in the case of a wind tunnel, that of the 
impressed wind. In unit time the particle moves along the 
diagonal path Z, strikes the blade at O, and is reflected to E. 
The angle of incidence and of reflection is a—*, But for the 
blade the particle would have reached B in the same time, 
so that the blade action is represented by BE, while under the 
screw theory the motion would be BA, the slip, which is more 
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clearly indicated as S at the left of the diagram. The axial 


projection of BE is BE cos a, not represented in the diagram, 


and the ratio BE cos 4/BA = 2 cos’ a, the same ratio as found 
for static test conditions. This relation is derived as follows: 
BE =2FE=2Zsin (a—8) =2Z (sina cos § — cos asin f) 
but 

Z cos 8 = 2 rrn = np cos a/sin a 


and 
Zsna= V, 
hence 
BE =2 cosa (np — V,) 
and 


BE cos a = 2 cos’ a (np — V,) 

Thus either for static or flying tests an air propeller pro- 
duces a velocity or a change in velocity which has a super- 
speed ratio of 2cos*a as compared with the screw-advance 
theory. This factor varies from nearly 2 for low pitch angles 
found near the blade tip to 1 for a 45-deg. angle, the steepest 
blade angle for effective work in propellers. For a propeller 
of constant pitch equal to diameter, a normal design, the 
superspeed ratio is 1.8 for the blade tip and 1.4 at half radius. 
Since the activity of propellers is confined mostly to the outer 
half of the blades, normal values for superspeed would lie 
usually between 1.5 and 1.6. 

In wind-tunnel tests, where alone velocities of the air can 
be measured satisfactorily, the propeller activity BE is com- 
bined vectorially with the wind velocity V,, making the vector 
DE, represented also by Ov, the velocity to be measured. The 
difference between this and DA = np is not very marked ex- 
cept at rather heavy slip conditions. For low blade angles, 
however, where the superspeed ratio is more pronounced, 


careful speed measurements show that the air leaves the. 


propeller at higher velocities near the blade tips than part 
way in, a condition inconsistent with the screw theory for 
standard-type constant-pitch propellers. Eiffel’s “Recherches” 
presents an elaborate collection of data showing this condi- 
tion to exist, for which no explanation is offered, but the re- 
flection theory explains it. 


Air Motion Perpendicular to Blade Surface 


When the direction of the air flow from a static propeller is 
investigated by means of light ribbons, they show that the air 
moves in a direction strictly perpendicular to the blade angle, 
the condition demanded by the reflection theory but not by 
screw action. Moreover these ribbons indicate that the stream 
contracts in diameter slightly as it leaves the propeller with 
its rotating whirl, whereas with the squeezing action of a 
screw it would be expected that the air would be expanding 
rather than contracting. Fig. 3 is an isometric drawing to 
show this rotating, contracting whirl. 

The most convincing demonstration of the velocity of air 
leaving a propeller faster than the propeller screw advance 
is found in a test made with two propellers connected in 
tandem, illustrating a wind-tunnel test. Calling the forward 
propeller a blower, for distinction, assume that it provides a 


wind at 30 m.p.h., or 44 ft. per second, and that the propeller 
is driven in this wind at a speed just above idling speed, such 
that its revolutions times pitch is, say, 48 ft. per second. An 
anemometer shows a velocity of about 50 ft. per second. If 
now the blower be shut down, while the speed of the propeller 
is maintained constant, the wind velocity rises to 75 ft. per 
second instead of remaining constant as demanded by the 
screw theory. 

Accepting superspeed, then, it is seen that since the air is 
driven backward at an excess rate, the thrust due to this un- 
expected acceleration is, by the Newtonian laws of dynamics, 
due in greater degree to speed and less to the quantity of air 
handled than is commonly supposed. It has long been recog- 
nized that the evaluation of dynamic thrust equations requires 
the questionable assumption of blade activity over a larger 
portion of the propeller disk than that covered by the blades 
alone. Indeed some authorities, such as Riach, use the entire 
disk area as that actuated by the propeller. Seventy-mile 
flight at 30 per cent slip is commonly supposed to mean that 
the air is driven backward at 30 m.p.h., while its actual speed 
is nearer 50 m.p.h. This means that the column of air with 
respect to the plane is not 100 miles but about 120 m.p.h. in 
length. No wonder it is difficult to get satisfactory results 
from air-dynamics formule now in use, except from well- 
developed empirical formule. 


Reconciles Results of Different Tests 


The proper interpretation of superspeed bids fair to recon- 
cile the thrust and power values as derived from the static 
tests with those of wind tunnels or of flight, whereas it seems 
to be the common opinion to-day that flying peformance can- 
not be predicted from static tests. With the precise air- 
dynamics formule sure to come, a single static test of a pro- 
peller should furnish all necessary data for the production of 
complete flying-performance curves. 

As a preliminary empirical approximation the following 
formula may prove useful: 7 —T,—VT,’, where-T is flying 
thrust, T, the static thrust at propeller speed n, and T,’ the 
static thrust at propeller speed V/p, where V is plane velocity 
and p propeller pitch. That is, 7,’ is taken statically at what 
is idling speed in the wind. Since all static-thrust values are 
proportional to the square of the rotations, a single static 
thrust at any speed enables both 7, and 7,’ to be derived. 
The physical meaning of this seems to be that the wind- 
tunnel blower relieves the propeller of that portion of 7, 
represented by idling speed, even though the propeller, giving 
superspeed, sends air backward when tested statically at 
speed V/p, faster than velocity V. Under this formula the 
flying thrust at 30 per cent slip is found to be 51 per cent of: 
the static thrust at speed n. 

Correct air-dynamics formule will not produce the changes 
in propeller design that might be anticipated, since propeller 
engineering is nearly always based on experience. The pro- 
peller, or air bat, is extraordinarily efficient to-day. How- 
ever, it is hoped that this paper may lead to a clearer con- 
ception of the underlying physical principles of air propulsion. 


Electric Heating of Molds’ 


Much Handier Than Steam in Small Installations—Thermal Efficiency Believed 
to Be More Than 50 Per Cent 


By Harold E. White 


creasing scale not only for parts of electrical machin- 

ery, but for many other articles of usefulness. It is 
the purpose of this paper to describe a novel method for 
applying heat to the molds in which such parts are formed 
which the writer believes will be of general interest and of 
considerable utility under certain conditions. 


S creasing se molding materials are being used on an in- 





*Paper read at the summer meeting of the American Society of 
Mechanical Engineers. 





The earliest example of such a material is perhaps hard 
rubber or vulcanite. More recent examples are the phenolic 
condensation products sold under various trade names. All 
of these materials are alike in that a moderate degree of 
heat causes them to soften sufficiently to take the form of 
the mold, while a higher degree of heat causes them to 
undergo chemical changes that harden them into a highly 
resistant condition. In general the phenolic condensation 
products are superior to the older rubber products, except 
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where a high degree of elasticity is essential. The phenolic 
condensation products are much more resistant to chemical 
action and in some preparations are much stronger mechan- 
ically. 

arisen of parts made of this material on a small 
scale under the observation of the writer led to the devel- 
opment of the new method of production which is described. 
While it is not believed that this method can replace the 
methods used in factories which specialize on these mate- 
rials, it would appear, nevertheless, that it can be used with 
success in almost any machine shop equipped with a hydraulic 
press, or even an arbor press if the articles are small, pro- 
vided alternating current is available. 

At first an attempt was made to use the standard method 
of production, which was to place the filled molds between 
two steam-heated plates attached respectively to the upper 




















and lower platens of a hydraulic press. Live steam at about Fig. 1—Elementary ar- Fig. 2—Improved arrange- 
110 lb. per sq. in. was admitted to these plates until the pieces rangement of heating ment with coils above and 
were fully hardened. Then cold water was circulated through current-carrying coil below 

the same plates until the mold was cold, after which the 

mold was taken out and refilled for another piece. familiar with electromagnetism that the part of the mold in 


Under these conditions production was slow and frequently the plane of the coil heats most rapidly. The ends of the 
interrupted altogether. The slowness of production was due mold in contact with the platens lose heat rapidly, so that it 
to the fact that heat was not transmitted rapidly enough was found well to protect them against such loss by asbestos 
from the hot plates to the mold because the steam was often or pasteboard sheets at Z. Next, several coils of different 
wet and the plates had a lower temperature than the boiler proportions were made, long ones for the longer molds and 
pressure would indicate. These difficulties were accentuated flatter ones for the shorter ones. 
by the fact that most of the molds were long and slender, It was found inconvenient to lift the hot molds from the 
so that they had but a small part of their surface in con-_ interior of the coils, so a further improvement was made in 
tact with the hot plates and a large part of their surface in which the coils were subdivided into two halves and mounted 
contact with the air. The heating and cooling of the fittings as shown in Fig. 2, in which letters designate the same parts 
alternately carrying the steam and the cooling water re- asin Fig. 1. This arrangement gives good heating through- 
sulted in frequent leaks, especially in the flexible piping, the out the mold regardless of the shape. In fact, there is a little 
use of which was necessitated by the movement of the upper greater heating at the ends, which compensates for loss by 








platen of the press. conduction. The plates P’, P” were fitted with laminated- 
; ; iron sections so that a path for the magnetic flux in them, 
Electrical Heating which would not develop heat, could be provided. : 
During one of these periods of interruption recourse was In all of these arrangements the magnetic return circuit 
had to a method of electrical heating with such good results Consists of leakage through the air and through the massive 
that the use of steam was abandoned altogether. In brief, Parts of the press, in all of which the magnetism is so dif- 


the method consisted in magnetizing the molds with alter- fused that the energy loss is small. This is clear from the 
nating currents at 60 cycles. As these molds are always fact that such losses are a function of the square of the mag- 
made of steel and generally hardened, they will heat up etic density and the electrical conductivity of the material. 
rapidly under these conditions due to induced electric cur- Cast iron being of low conductivity, losses in the heavy parts 
rents in the various parts of the molds and also in some of the press are necessarily very small. Cast iron would not 
measure to hysteresis losses, especially in the hardened parts. be a good material from which to make the molds. It is evi- 
The method as at first used was simple in the extreme. dent that the thermal efficiency of this method is compara- 
The coil was made of 100 turns of No. 6 asbestos-covered tively high. The writer has good reason to believe that more 
wire and when in operation its terminals were connected by than half of the heat which is developed makes its appearance . 
a switch directly to the 220-volt supply line. With molds ™ the mold. 
weighing 10 to 15 lb. a curing temperature could be reached, 
starting cold, in from 3 to 5 min. It should be understood Induction Method 
that under the conditions of working the magnetizing coil : 


remains quite cool. By the induction method of heating it is possible to pile £ 
The heat is developed in the interior, though mostly near several thin molds on top of each other and heat them all at F 
the surface, of the molds. If the current is left on indefi- once. This is not possible by any other method. By this 
nitely a temperature destructive to the molding material means one press can be made to produce several articles 
results. This necessitates some way by which a definite simultaneously. i 
result may be secured. Generally it is sufficient to make In making molded insulation the cost of molds is fre- 
trial pieces, noting the time of heating of each by a watch quently very great. By the induction method of heating the 
or clock. After observing the right time, it can be repeated cheapest possible mold can be used, since it is never necessary 
indefinitely for other pieces. A good method of gaging the to so shape it as to admit steam to it, or so as to favor the 
temperature of the molds is to observe the color of sulphur flow of heat into it from any external source. 
when melted in contact with the mold. The brick-red- color Many electrical engineers would regard the low power 
which sulphur shows at 180 deg. to 200 deg. C. gives a good factor at which such devices operate as a serious drawback. 
indication, but it is hard to keep the sulphur in place. A However, the writer regards it as an important advantage 
better material is a cane-sugar syrup with a little blue in that a steadying effect on the circuit is produced, so that 
litmus, which clings to the hot molds and chars to a tobacco- whether a large mold or a small mold or no mold at all is 
brown when the temperature limit has been reached. placed in the coil, no harmful result will follow, the large size 
When a sufficient temperature has been reached the switch of wire used being sufficient for the current at all times. 
is opened and the mold cools off slowly, during which time Measured up in terms of value received for the outlay and 
the final hardening of its contents takes place. freedom from trouble and general convenience, the process 
A study of the heating action in detail is interesting. Re- was entirely satisfactory. 4 
ferring to Fig. 1, P’ and P” are the cast-iron platens of the It is believed that other uses might be made of this proc- 
press, M the matrix, and K’ and K” the plugs by which the ess; for example, die castings of readily fusible metal might 
molding material D is pressed in the matrix. C is the cur- be made economically on a small scale; or hardened-steel 
rent-carrying coil. Since the magnetic field is the means of parts might be tempered, in which case the temper could be 
carrying the energy to the mold, it will be seen by those drawn without overheating sharp angles and cutting edges. 
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Numerical Superiority Is the Controlling Factor in Airplane Fighting, 
Even When the Extreme of Possible Quality 
Superiority Is on the Other Side 


By J. G. Coffin and H. T. Booth* 


NDER conditions as they exist to-day, numerical su- 

periority is the controlling factor in airplane fight- 

ing, even when the extreme of possible quality 
superiority is with the other side. 

To overcome a larger group of fighting planes, the 
smaller group would have to have a quality superiority 
equal to the square of the quality factor of its opponent. 
Specifically, to overcome a twice larger group, the quality 
of the smaller must be four times that of the larger; a 
superiority in numbers of 3 would require a quality su- 
periority of 9, and so on. These conditions cannot exist. 

When the competition in quality is as keen as it now 
is between warring nations, it is clear that no very great 
disparity in quality can take place. No machine of a 
given type is four or nine times better than the same 
type of the enemy’s, or vice versa. They are only a little 
better or a little worse. The main aim, therefore, should 
be superiority in numbers and it is far easier to build 
large numbers of a standard type of machine than it is 
to devise a new type appreciably better than a competing 
type. The problem of the moment is, then, to build as 
many planes as we possibly can. 


F. W. Lanchester, Pioneer 


The English pioneer in the science of aeronautics, F. 
W. Lanchester, has several chapters in his book “Air- 
craft in Warfare,” which merit far more attention than 
they have yet received. The book is teeming with pre- 
dictions written during the period immediately follow- 
ing the outbreak of hostilities, September to December, 
1914, which, by now, have been borne out in a most com- 
plete and astonishing fashion. 

Two chapters on the effect of concentration of planes 
in warfare are especially interesting when applied to 
present conditions and they point the way quite clearly 
towards aerial supremacy. The results are given with- 


out demonstration, and partially on this account, as well . 


as on account of the intrinsic information attached there- 
to, the present article seemed to us to be not without 
interest, especially at the present time. 

The devising and building of a new type of airplane 
which has quality superiority over the best existing 
type is a slow, difficult and costly process. The emphasis 
is on the word slow. Time is precious just now, and 
an important question immediately arises: 

By what factor can quality be overcome? 

The answer is conclusive. It is numbers or quantity. 

*Editor’s Note.—Dr. J. G. Coffin and H. E. Booth are mem- 
bers of the staff of John T. Tarbox, director of the Research 
Department of the Curtiss Engineering Corp., in which all of 
the experimental and research work for the Curtiss Airplane 
& Motor Corp. is done under the direction of Glenn H. Curtiss. 
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given period of fighting. The five cases assume variations in 
relative quality or ability as shown in the box in the center 
of the cut. Group A in each case starts with 2000 machines 
and group B with 1000. At the end of any time period, say 
for example, a time unit of 2% indicated in case 1 by the 
point Z, the number of planes remaining in action in each 
group will be obtained by reading the scale vertically. In 
the case mentioned it will be found that after the expiration 
of 2% time units group A will have sustained a loss of 325 
machines, having 1675 remaining, while group B has lost 370 
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We do not deny any advantage derivable from quality 
but quantity is at once obtainable. 

There are in existence to-day a number of very ef- 
ficient fighting machines of the different types. Any 
new quality which can conveniently be incorporated in 
the machines is, of course, an added advantage, but, as 
the article shows, the superiority of quantity is over- 
whelming. 

“In the past when fighters met man to man, it was 
seldom that many concentrated upon one; superiority in 
numbers was almost in direct proportion to the numbers 
themselves; the losses were about equal, under condi- 
tions equal except as to numbers, and the more nu- 
merous won on that account alone. 

“Nowadays, with firearms, the possible concentration 
of superior numbers gives an immediate superiority in 
the active combatant ranks and the inferior force finds 
itself under a far heavier fire, man for man, than it is 
able to return.” 

We have made some calculations of our own based on 
an assumption stated very clearly by Lanchester. His 
statement amounts to the following: 

The rate of mortality in one group of fighters is di- 
rectly proportional to the numbers (and to the quality) 
in the opposing group, and vice versa. 

The results of this assumption are certainly at first 
sight astonishing. While no one claims that battles are 
fought which result in an exact agreement with the cal- 
culated results, the general principle is so definite and 
convincing that its approximate validity cannot seri- 
ously be questioned. 

Lanchester says: 

“There are many who will be inclined to cavil at any 
mathematical or semi-mathematical treatment of the 
present subject, on the ground that, with so many un- 
known factors, such as the morale or leadership of the 
men, the unaccounted merits or demerits of the weapons, 
and the still more unknown chances of war, it is ridicu- 
lous to pretend to calculate anything. The answer to 
this is simple: The direct numerical comparison of the 
forces engaging in conflict or available in the event of 
war is almost universal. It is a factor always carefully 
reckoned with by the various military authorities; it is 
discussed ad nauseam in the press. Yet such direct count- 
ing of forces is in itself a tacit acceptance of the applica- 
bility of mathematical principles, but confined to a special 
case. To accept without reserve the mere “counting of 
the pieces” as of value, and to deny the more extended ap- 
plication of mathematical theory, is as illogical and un- 
intelligent as to accept broadly and indiscriminately the 
balance and the weighing machine as instruments of pre- 
cision, but to decline to permit in the latter case any al- 
lowance for the known inequality of leverage.” 

Assume two groups of fighting airplanes, each group 
of any ability or excellence. The first group a in num- 
ber and the second group b in number. We shall denote 
the quality of the two groups by the numbers A and B 
respectively.* Then if x and y are variables representing 
the numbers in Groups 1 and 2 respectively, at any time 
t, we may write the following equations: 

dz dy 

lating dt (2) 
These equations assume that the rate of decrease in the 
numbers of Group 1 is proportional to the surviving 
numbers of Group 2 and that the rate of decrease in the 
numbers of Group 2 is proportional to the surviving 





*By “quality” is méant the combined value of all those ele- 
ments which produce fighting value; such as speed, climbing 
ability, gun superiority, courage and dash on the part of the 
aviators, ete. 


members in Group 1. The ability or quality of the two 
groups is included in the proportionality factors A and B. 
Differentiating once and substituting from the original 
equations we obtain: 
dy 


ax 
TE qe > ABy 
If we let AB = *, the solution of these familiar equa- 
tions may be written: 
x = C,coshit + C,sinhit 
y = C,coshit + C,sinhit (3) 
It remains to evaluate the four constants of integration. 


= ABx (2) 


I il 


When t=o0 S=6 
t=0 y=b 
so that C=« C,=6 
Since 
al — — By = - Crsinhat + C,rcoshat 
— Bb=C.r 
so that 
. 2 
mn te 
Similarly 
[A 
C,=— VE a 


The general equations expressing the course of events 
then become: 


x = acoshit — b += sinhit (4) 


. Bee 
y = beoshat — a VE sinhat 


The solutions are symmetrical functions of \ = AB, 
hence in order to obtain results comparable on the time 
scale, we shall maintain constant the product AB as we 
vary A and B separately. 

We shall assume throughout that a>b. 
There are three cases of interest, namely: 

A<B A=B A>B 

For a numerical.computation let a = 2000, b = 1000. 

We shall keep }* = AB constant and equal to 1, in 
which case the general equations are: 


x = acosht — Bbsinht (5) 
y = beosht — Aasinht 
CASE I 
Let A = 4B, hence because AB = 1, A = 0.707, 


B = 1.414. 
The numerical equations are: 
x = 2000cosht — 1414sinht 
= 1000cosht — 1414sinht 
When y = 0, that is, when the enemy squadron is com- 
pletely destroyed, tanht = 0.707 and ¢ = 0.881 units. For 
this value of t, x = 1413. Hence while group 2 lost 1000 
machines, group 1 lost 587, although group 1 had only 
half the ability or quality of group 2. 


CASE II 


Let A = 2/3B, so that A = 0.815, B = 1.224. 
The equations are 
x = 2000cosht — 1224sinht 
y = 1000cosht — 1633sinht 
When y = 0, tanht = 0.6125 and ¢ = 0.713 units. 
For this value of t 
x = 1581 
Therefore, Group 1 has totally destroyed Group 2 
with a loss of 419 machines only, just because of nu- 
merical superiority. 
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CASE III 


Let A = B, equal quality, A = 1,B = 1. 
For this case 
x = 2000cosht — 1000sinht 
y = 1000cosht — 2000sinht 
When y = 0, tanht = 0.500 and t = 0.55 units. 
When ¢ = 0.55 
z = 1732 
So that when the second group was totally destroyed, 
there remained 1732 machines in the first group, the net 
result being a loss of only 268 to the enemy’s 1000. 


CASE IV 


A = 3/2B, greater numbers, better quality, A = 1.224, 

B = 0.815. 
x = 2000cosht — 816sinht 
= 1000cosht — 2450sinht 
When y = 0, tanht = 0.408 and ¢ = 0.433 units. 
When ¢ has this value 
x = 1826 

The first group suffered a loss of only 174 to 1000 of 

the second. ; 


CASE V 


A = 2 A= 1.414 B = 0.707 
x = 2000cosht — 707sinht 
y = 1000cosht — 2828sinht 
When y = 0, tanht = 0.353, t = 0.370 units, 
X = 1871 
a loss of only 129 machines. 
The following table summarizes the foregoing results: 


Group I Group II 
-——Initial Number 2000——,_ -—-Initial Number 1000-— 
Ability Final Lost Time Final Lost 
bp ee 1to2 1413 587 29.4 .881 0 1000 100% 
Came This sces 2to3 1581 419 21.0 .713 1000 100% 


Case IV.....3'to2 1826 ° 174 8.7 .433 1000 100% 


0 

Case III....1tol 1732 268 13.4 .550 0 1000 100% 
0 

Came Vos 6< 2tol 1871 129 6.5 .370 0 1000 100% 


This table shows conclusively that numerical superiority 
is the controlling factor in every case considered even 
with the quality factor against it. The first case is es- 
pecially interesting in this respect where a number of 
machines fighting one-half that number but of twice 
the quality win out with a loss of 30 per cent as com- 
pared to a loss of 100 per cent in the smaller group. 

With these equations it is, of course, possible to calcu- 
late the advantage to be derived by separating by su- 
perior strategy an equally numerous enemy group into 
two groups and separately annihilating them. 

For example, a force x of 1000 meets separately a 
force of 500. The result is that the 500 are destroyed 
with a loss of only 134 in the x-forces. This leaves 866 
x-forces opposed to 500 new y-forces which they can de- 
stroy with a loss to themselves of only 159 more, making 
a total loss in the x-forces of only 293 against 1000 en- 
emy forces. 

These results lead us to investigate specifically the ef- 
fect of quality as compared to quantity. 


BoTH GROUPS COMPLETELY DESTROYED 


Consider two unequal groups a and b and let us deduce 
the relation that must exist between the quality factors 
A and B so that both groups lose simultaneously all of 
their machines, i.e., 100 per cent loss in each group. 

The general equations give for this supposition 


o = acoshT — BbsinhT 
o = beoshT — AasinhT 


where T is the time at which this occurs and the ratio 


of B/A is to be determined. By dividing one equation by 
the other, we get immediately 


B e@e a \* 
yr ee 


In other words, in order to overcome a numerical su- 
periority ratio a/b, the smaller group must have a qual- 
ity better than the larger group as the square of that 
ratio. 

Lanchester’s demonstration of this principle, which he 
calls the n’-law, is very neat and is given below. Our 
demonstration makes it a special case of the general in- 
tegrated equations. 

His assumption is that if two forces are engaged, their 
relative strength is unimpaired if the same fraction of 
both is simultaneously put out of action, that is 


dx dv 
“dt = at 
xv y 
which, together with 
dx dy _ 
—— = By and — a = Ax 
gives immediately 
By = Ax’ 


or, as he puts it: “The fighting strength of two opposing 
forces are equal when the products of the qualities by 
the square of the number respectively are equal.” © 
' The time 7 at which total destruction is completed is. 
given by , 
a 

tanhT = —* se 
Here, of course, it is necessary to know the absolute 
quality in order to compute specifically the time, but if 
the quality ratio is as stated above, both groups will 
eventually completely destroy each other. 

When the competition in quality is as keen as it now 
is between warring nations, it is clear that no very great 
disparity in quality can take place. No machine of a given 
type is four or nine times better than the same type of 
the enemy’s or vice versa. They are only a little better 
or a little worse. The main aim should be superiority in 
numbers. It is far easier to build large numbers of a 
standard type of machine than to devise a new type ap- 
preciably better than a competing type. 


EQUAL NUMBERS DESTROYED IN BOTH GROUPS WHEN THE 
WEAKER HAS LOST ALL 


It is of some interest to determine what the quality 
ratio should be in order that when the weaker group is 
annihilated the stronger shall have lost the same number 
of machines as the enemy. 

The conditions for this case are, that when 

t=7T x=a—b y=b—b=o0 
The equations become 
a — b = acoshT — BbsinhT 
o = beoshT — AasinhT 
From the last we get 








b ABb Bb 
tanhT = 7 = Aa = a 
From the second 

> = coshT — tanh7sinhT 

7 cosh*7 — sinh’T " 1 
coshT ~. eoshT 

so that coshT = = 
a—b 


(Continued on page 1244) 
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The Spad Two-Seater Biplane 


Strut Arrangement Different from That of Single-Seater—Ailerons Unbalanced— 
Provided with Dual Control—Weights of Components 


F ALL the different makes of airplanes used on the 
() paitierront, few hold as great an interest to the 
American public, both lay and engineering, as the 
Spad, which now occupies a place in our own aerial pro- 
gram. Until now little information has been available to 
those not having access to the files of the various official 
bodies connected with the air service, but in April last a 
description of the machine appeared in the German air- 
craft periodical Flugsport, which was translated into 
English and published in British journals. The translated 
article is reproduced below. We have changed all dimen. 
sions from the metric to the English system, as in that 
form they will be more readily understood by our readers. 
The Spad two-seater, which is shown in the accompany- 
ing illustrations, is marked B 6006, and was built under 
license in July, 1917, by the Aircraft works of Ad. Bern- 
ard in La Courneuve (Seine). In general design and in 
constructional details it resembles the single-seaters, but 
does not have the divided inner interplane struts usually 
found on these. It is built as an ordinary two-strutter. 
The spars of the lower wings are braced to the under-car- 
riage from the point of attachment of the inner pair of 
struts. The upper wing, which runs right through, has a 
span of 36.7 ft., and a chord of 5 ft., while the lower wing 
has a span of 35.7 ft., and a chord of 4.69 ft. The gap is 
4.38 ft., and the stagger 1.31 ft. (15.7 in.) There is no 
dihedral angle, but both upper and lower wings are swept 
back, the angle being 174 deg. In order to give a better 
view, the lower wings have been cut away near the body, 
and the upper wing has a cut-out portion in the center. 
The two spars are placed closer together than those of 
the lower wing, and the interplane struts converge some- 
what upwards. The angle of incidence of the upper plane 
is 2.8 deg. in the center, and 2.5 deg. at the tip, while the 
lower plaae has a uniform angle of 1.5 deg. The lift 
wires are in duplicate, and in order to reduce head re- 
sistance, the space between them is filled up with strips 
of wood. The landing wires are single. A drift cable 
runs from the junction of the inner interplane strut to the 
upper front spar, to the point of attachment of the front 
under-carriage strut. The interplane struts, which are 
of streamline section, are made of wood. Their fittings 
are attached to a steel tube carried inside the strut. 


Rib Construction 


The spacing of the ribs is 7.5 in. in the top wing and 6.9 
in. in the lower wing. Between the ribs there are false 
ribs on the upper surface running from leading edge to 
front spar. The fabric is tacked to some more strongly 
constructed ribs, and is, in addition, stitched to ribs and 
to the wire forming the trailing edge. On the under sur- 
face, near the trailing edge, there are eyelets which serve 
to equalize the pressure and to drain any moisture out of 
the wing. Wing and body covering are a yellowish white. 

Non-balanced ailerons are hinged to false spars in the 
upper plane. They are operated by means of pull and push 
rods which rest in the lower plane behind the rear spars, 
and the movement of which is transmitted through cranks 
at the lower ends of the outer struts, to vertical struts 
pivoted to the lower surface of the aileron. 


The body, which is of the usual construction, with four 
longerons, is rounded off top and bottom by formers and 
stringers. The longerons have a rectangular section, while 
the vertical and horizontal body struts are spindled out 
to an I section, and are reinforced by plywood. A trap- 
door in the floor behind the observer’s cockpit provides 
access to the interior of the body. 

The stabilizing and control surfaces are of the usual 
Spad type. The tail plane, which runs right across the 
body, and has both sides cambered, is attached to the up- 
per longeron at an angle of. incidence of 0 deg. To its 
trailing edge, the divided elevator is hinged by means of 
a steel tube. In order to reduce resistance, the cranks are 
placed in the center inside the body and vertical fin. 


Dual Control Provided 


The machine is provided with dual control. For operat- 
ing the ailerons, the movement of the control shaft is 
transmitted by means of a lever, to a rocker supported in 
a partition between pilot’s and observer’s cockpits. The 
rods—which rest in the bottom wing—engage with a 
downward projection of this rocker. The observer’s con- 
trol lever is in the form of a telescopic tube, whose upper 
part is forced upwards by a spiral spring, or pressed down 
when not in use, and held in position by a bayonet joint. 
When extended, its length measured from the pivoting 
point is 21 in., and when telescoped it measures 14 in. 
The rudder bar in the observer’s cockpit can be covered 
over with detachable covers, to guard against accidental 
use. The V-form under-carriage struts are made up of 
several layers of wood glued together, and the whole cov- 
ered with fabric. Diagonal bracing is employed in both 
front and rear bays. The two stub axles rest between two 
cross tubes covered with fabric, and move in slots in the 
struts. The travel is 5 in. The Vee type Hispano-Suiza 
engine, which develops about 200 h.p. at 2,000 r.p.m., 
rests on engine bearers which are connected up to the 
body longerons by means of transverse supports of three- 
ply wood, and angle pieces pressed out of aluminum. The 
two-bladed air screw is geared down, by means of gear- 
ing incorporated with the engine in the ratio of 4:3. The 
exhaust gases are carried away by collectors on each side. 

A pressure fuel tank with a capacity of 37 gal. forms 
the pilot’s seat, while a gravity tank holding 2.65 gal. is 
mounted in the upper wing, between the spars. The oil 
tank, which holds 4 gal., rests on the floor of the body be- 
hind the engine. The bottom of the oil tank has pressed 
on it ribs for cooling the oil. The fuel capacity is suffi- 
cient for a flight of about 2 hours’ duration. 

The radiator, which is provided with shutters, forms 
the nose of the fuselage. A reservoir connected with the 
radiator is built into the upper wing in front of the front 
spar. Any steam or excess water is carried off underneath 
the body by means of an overflow and a pipe. 

The pilot’s seat, which as in all Spad aeroplanes is kept 
very narrow, is separated from the engine by a curtain. 

Of instruments, etc., there are as follows: 

On the right: The starter and the hand operated air 
pump. In the center: Two switches, one three-way cock 
for pressure tank and connecting up with either hand or 
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motor air pump, one three-way cock handle for turning on 
or off the petrol from tank to carburetor, one tap for 
turning the motor air pump off from pressure tank, one 
manometer, and the revolutions indicator. 

On the left: The gas lever, lever for regulating the 
mixture, and lever for operating the radiator shutters. 

There is no provision made for advancing or retarding 
the magneto. The instruments are to a certain extent 
badly arranged. Thus the revolutions indicator is placed 
with its dial horizontal and so that the pilot sees the fig- 
ures upside down. 

In the observer’s seat are, in addition to the dual con- 
trol, two switches, one gas lever, and one lever for regu- 
lating the mixture, so that, apart from the fuel controls, 
the observer can look after the engine. Wireless install- 
ation is not fitted, although antennae wires are provided 
in the body. 

The armament consists of a fixed Vickers machine gun 
mounted above the body, for the pilot. The gun is oper- 
ated by a push-rod from the right hand cam shaft. The 


trigger is on the control lever. The observer is armed 
with two Lewis machine guns coupled together. Six am- 
munition drums can be carried in the observer’s cockpit, 
suitable brackets being provided. 

The weight of the machine empty, but including the 
cooling water, was ascertained to be 1680 lb. A notice on 
the rudder gives the useful load (poids utile) as 560 lb., 
and the fuel weight (poids combustible) as 264 lb. This 
gives a total weight of 2504 lb., so that the weight per sq. 
ft., the area is 322 sq. ft. is 
2504 2504 








——-= 7,78 lb., and the weight per h.p. is = 12 )b. 
322 ’ a 
Item Weights Loading 
Ib. lb. 
BE ccctndahenbecrenes enn 480.0 Pilot and observer........ 374.0 
CO WHEER ccc tcccccese 69.6 PO SE ere 179.0 
MEL  S.ccxcevetbewceesnese 370.0 Instruments, 26. ...<.0.c.e.- y oes 
Elevator and rudder...... 43.8 WUE acncuenebwecdscckivens: 264.0 
MN, Wis occccnorveneccous 710.0 
824.7 
1673.4 370 


7 

Unit weight of wings — — 1.15 
322 

lb. p. sq. ft. 


Electrical Performance of the Transforming Magneto Generator 
(Continued from page 1200) 


These expressions are the time constants for the cir- 
cuits for the conditions that exist during. sparking. 

Considering the importance of time in the perform- 
ance of the magneto circuits, it must be evident that the 
secondary circuit must be as quick to absorb and utilize 
the energy as the primary circuit is to deliver it, i.e., 
T. must never be greater than T>. 

The characteristics of the circuits that are involved in 
equations (7) and (8) vary very materially in the dif- 
ferent types of magneto generators on the market, and 
it is for this reason why it is very noticeable that some 
machines give sparks that are very snappy discharges 
while the sparks from others are more sluggish. The 
snappy discharges are sparks from machines whose sec- 
ondary circuit characteristics are such that the energy 
of the electrostatic component is very high, while the 
more sluggish flames have a high electromagnetic com- 


ponent. The electrostatic sparks, of course, are very 
much quicker in their action and rise to perhaps a higher 
instantaneous power value than do the electromagnetic 
sparks, but, on the other hand, the electromagnetic 
sparks are usually higher in total heat content.. 

There is perhaps no better way known of studying the 
phenomena of the high tension ignition machine than by 
the use of an oscillograph. Short as the period of spark- 
ing is, it is possible, by running the film drum at 1000 
to 1200 r.p.m. and having the oscillograph shutter syn- 
chronized with the magneto breaker, to get very good 
records of the primary current, the secondary current 
and the breaker point voltage, in relation to time, and 
have the time so drawn out on the film that very short 
periods of time are measurable. Exposures from a film 
rotated at \that speed will be almost too faint to print 
from, but they can be studied very satisfactorily. 
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Grinding Liberty Airplane 
Engine Cylinders 


A Special Jig Has Been Developed in Which the 
Cylinders Are Held by End Pressure—Cylinders 
Are Ground Dry, with Water Circulating 
Through the Jacket and Being Flooded 
Over the Unjacketed Skirt 


cylinders have their bore finished by grinding, 

which is generally believed to give a more perfect 
cylindrical surface than any other process. By grind- 
ing, a very smooth finish can be obtained, and this elim- 
inates the necessity for extensive “running in” before 
the engine develops its full power. 

In the grinding of the cylinders for the Liberty air- 
plane engines some new problems were encountered, be- 
cause these cylinders are steel forgings instead of the 
customary gray iron castings. Not only this, but the 


j T THE present time practically all gasoline engine 


walls of the airplane engine cylinders are exceedingly 


Grinding jig with and without the cylinder 








thin, so there is 
comparatively lit- 
tle rigidity to 
withstand the 
pressure of the 
cut. The _ steel 
from which the 
cylinder — sleeves 
are forged is 
quite tough and 
not nearly as easy 
cutting as cylin- 
der iron and the cylinders are of considerably greater 
bore and much longer than the average automobile cylin- 
ders. However, all difficulties involved in the machining 
process have been overcome and production has reached 
a very satisfactory rate, as may be judged from figures 
published in recent issues of AUTOMOTIVE INDUSTRIES. 

A special jig for grinding the cylinder has been de- 
veloped, and illustrations of this are shown herewith. 
The cylinder, as is well known, is of the type having 
the valves in the head and being provided with a sheet 
metal waterjacket welded to the cylinder forging by 
means of the oxy-acetylene flame. The cylinder forging 
is formed with an integral flange at some distance from 
its bottom end. It is, of course, quite impossible to 
clamp the cylinder down by applying pressure to any 
part of the jacket, as this would certainly result in dis- 
tortion. The jig is of the quick operating type, making 
it possible to insert a cylinder and remove it within a 
very short time. It is bored out to receive the open end 
of the cylinder, the bore of an angle plate being 0.002 
in. greater than the outside diameter of the cylinder 
skirt. 

The flange on the cylinder forging is pressed against 
the angle plate by means of a loose fitting collar on a 
screw passing through a cross bar which extends across 
the head of the cylinder. The screw is provided with a 
hand wheel and handle and can be easily turned in and 
out. The cross bar is swivelled to a bar pivoted to the 
angle plate at one end and at its other end, slotted, so 
that as soon as the collar has been removed from the cyl- 
inder head by giving the hand wheel one or two turns, the 
bar can be swung aside and the cylinder block removed. 

This jig has been developed by the Heald Machine Co. 
of Springfield, Mass., and is used in connection with the 
standard Heald No. 60 cylinder grinder. 

The grinding wheels used in grinding these cylinders 
are Norton alundum wheels and the following three 
grades have been found most suitable for this purpose: 

46 I regular alundum vitrified; 3836 I alundum vitri- 
fied and 3850 H alundum vitrified. The cylinders are 





The Liberty cylinder 
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Heald No. 60 cylinder grinder 


ground dry, that is, no water is applied to the grinding 
wheels, but in order to keep down the temperature of the 
cylinders, water is circulated through the jacket. It en- 
ters through the connection on the head and leaves the 
jacket through the connection at the lower end, whence 
it is conducted by a length of hose pipe to a short length 
of pipe extending through the angle plate, which is pro- 
vided with a number of perforations. Through these 
perforations the water is thrown onto the unjacketed 
lower end of the cylinder or skirt, which is thus constantly 
being wetted and kept at substantially the same tempera- 
ture as the jacketed portion of the forging during the 
grinding process. This method of cooling is so effective 
that the skirt is cold within ten seconds after a heavy 
cut has been taken out. 

Usually about 0.010 in. stock is allowed for grinding, 
and this is removed in four or five passages of the wheel. 
No figures of production can be given, as this seems to 
vary somewhat in the different shops in which these 
grinders and jigs are used. 


Tractor Transmission Design 


(Continued from page 1205) 


of the running parts from dust and other foreign 
substances. 

The gearshift control is so well standardized that 
little can be said on the subject. The majority of the 
trade have adopted the automobile type of H quadrant, 
which has proven very satisfactory. Others may be 
justly criticised for the cumbersome and unsightly ar- 
rangement provided. The control levers, being promi- 
nently located, are noticed by prospective buyers, and, 
consequently, should be of neat design and well pro- 
portioned. The gear-shift lever should be provided with 
a polished ball end of convenient size. Care should be 
taken to reduce the angular travel of this lever as much 
as possible, eliminating the awkward manipulation 
sometimes required. 

The gear-shift lever must be securely locked in place 
when in the neutral position and in the various change- 
speed positions. This is a point which must be thought- 
fully studied, so that a lock absolutely positive may be 
evolved. Some may prefer the locking arrangement 
integral with the transmission, but as a part of the 
control it is nearer “home” and more readily inspected. 

It has been suggested that the standard truck trans- 


mission be adopted as a tractor unit, but this is open 
to numerous objections, as it does not meet tractor 
requirements. Amplification and rearrangement of all 
parts would be necessary, a suitable belt pulley drive 
would be difficult to obtain, a greater gear reduction 
would be found essential, and a flexible joint of some 
kind between the transmission and the power plant 
would be found imperative to take care of misalign- 
ment. 

Summarizing the above, it is apparent that good 
judgment and considerable thought and deliberation 
are required in order to obtain maximum efficiency, cer- 
tainty of continuous operation and economic upkeep 
with minimum weight, simplicity of construction and 
absolute accessibility to all operating parts. 

There can be no question but that light weight and 
satisfactory operation resulting from the employment 
of high-grade materials, refined design and excellent 
workmanship, will more than repay the manufacturer 
in the reduction of gratuitous service and in a substan- 
tial increase in sales, statements made by representa- 
tives of the best known truck manufacturers bearing 
out this contention. 


Positive Pull Differentials 


(Continued from page 1204) 


late oil whenever there is relative motion between the 
two side gears. With three pairs of pinions delivering 
in parallel the quantity of oil circulated would be con- 
siderable as soon as one of the driving wheels began to 
spin. A small by-pass would connect the discharge and 
suction sides of the circuit, and an adjustment could be 
provided at this point to secure the desired degree of 
restriction of free action of the differential and to re- 
store the same degree after the .pinions had become 
enough worn to allow leakage. 

In normal action the rate of oil circulation would be 
so small that the resistance at the by-pass would be 
negligible, but as the rate went up with a spinning wheel 
the resistance would rise as the square of the velocity, 
according to the laws of flow through orifices, and would 


almost instantly rise to a point where practically the 
full torque of the axle was transmitted to the wheel that 
was not slipping. As shown in the drawing, oil would 
be under pressure only in spaces marked A or in those 
marked B, according to which wheel was running ahead, 
so the pressure would not tend to force the oi! out of 
the differential case at all. Even if all the oil should 
be lost the differential would still function like any plain 
gear differential, and its locking action could be restored 
by replacing the oil. 

Other solutions might be suggested, but this is enough 
to show that it is not entirely impossible to produce a 
differential more nearly ideal than the market now af- 
fords. The question of whether the ideal can be reduced 
to commercial practice is not so easy to answer. 
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National Advisory Committee For 
Aeronautics Reviews Its Work 


Third Annual Report Outlines Plan and Scope of 


Investigations—Considers 


ASHINGTON, June 15.—The third annual report 

V y of the National Advisory Committee for Aero- 

nautics, reviewing the activities, and embodying 
much of the scientific work of the committee to June 30, 
1917, has just been made public. It includes a message 
of the President announcing the transmission of the 
report for the consideration of Congress. The President 
states that the estimates of the committee, together with 
its plans to enlarge facilities contemplated through its 
laboratories and scientific staff at Langley Field, out- 
lined in the closing paragraph of the report, have his 
hearty approval. 

The report reviews the activities of the committee 
during the past year, the work accomplished in the study 
of scientific problems, the assistance rendered by the 
committee in connection with aerial preparedness for 
war, and in the development of the aircraft industry 
to meet the demands of the Government, and contains a 
statement of expenditures, estimates for the fiscal year 
1919, and certain recommendations for the consideration 
of Congress. Technical reports covering the various sub- 
jects under investigation during the past year are sub- 
mitted as appendices. 

The National Advisory Committee for Aeronautics was 
established by Congress by an act approved March 3, 
1915. Under the law, the committee is charged with the 
supervision and direction of the scientific study of the 
problems of flight, with a view to their practical solu- 
tion, the determination of the problems which should be 
experimentally attacked, their investigation and applica- 
tion to practical aeronautics. The committee is also 
authorized to direct and conduct researches and experi- 
ments in aeronautics in such laboratory or laboratories 
as may be placed under its direction. 


Personnel of the Committee 


The committee has twelve members, appointed by the 
President. As authorized by Congress, the personnel of 
the committee consists of two members from the War 
Department, from the office in charge of Military Aero- 
nautics; two members from the Navy Department, from 
the office in charge of Naval Aeronautics; a representa- 
tive each of the Smithsonian Institution, of the United 
States Weather Bureau, of the United States Bureau of 
Standards, and not more than five additional persons 
acquainted with the needs of the aeronautical science, 
either civil or military, or skilled in aeronautical engi- 
neering or familiar with the allied sciences. 

During the past year the two naval members of the 
committee, Capt. Marks L. Bristol, U. S. N., and Naval 
Constructor Holden C. Richards, U. S. N., resigned on 
account of transfer to duty away from Washington, and 
Brig.-Gen. Geo. C. Scriven, U. S. A., resigned on account 
of retirement. To fill the vacancies thus occasioned the 
President appointed the following members: Rear Ad- 
miral D. W. Taylor, chief constructor, U. S. N.; Lieut.- 


Steel for Plane Structures 


Com. J. H. Powers, U. S. N.; Lieut. Carter V. E. Clark, 
Signal Corps. Dr. 8S. W. Stratton succeeded Naval Con- 
structor Richardson as secretary. The annual meetings 
of the Advisory Committee are held in October and the 
semi-annual meetings in April. 

For carrying out the work of the Advisory Committee 
the regulations provide for the election annually of an 
executive committee to consist of seven members. The 
executive committee, as organized on Oct. 9, 1917, is as 
follows: 

Dr. Charles D. Walcott, chairman, secretary Smithso- 
nian Institution. 

Dr. S. W. Stratton, secretary, director Bureau of Stand- 
ards. 

Dr. Jos. S. Ames, Physicist, Johns Hopkins Univer- 
sity. 

Prof. Charles S. Marvin, chief U. S. Weather Bureau. 

Dr. Michael I. Pupin, physicist and electrical engineer, 
Columbia University. 

Maj.-Gen. Geo. O. Squier, chief signal officer U. S. 
Army. 

Rear Admiral D. W. Taylor, chief constructor U. S. 
Navy. 

Dr. W. S. Durand, chairman National Advisory Com- 
mittee for Aeronautics, additional member. 

The executive committee held monthly meetings 
throughout the year, and thirteen special meetings in ad- 
dition. 


Great Variety of Work 


A good idea of the variety of the work that is being 
carried on by the committee may be obtained from the 
following list of sub-committees. It should be pointed 
out that the membership of sub-committees is not limited 
to members of the advisory committee: 

Aerial Mail Service, Maj.-Gen. Geo. O. Squier, chair- 
man; Aerial Torpedoes, Lieut.-Com. J. H. Powers, chair- 
man; Aircraft Communication, Dr. Michael I. Pupin; 
Airplane Mapping Committee, Maj.-Gen. Geo. O. Squier, 
chairman; Bibliography of Aeronautics, Prof. Charles 
F. Marvin, chairman; Buildings, Laboratories and Equip- 
ments, Dr. S. W. Stratton, chairman; Civil Aero Trans- 
port, Dr. W. S. Durand, chairman; Design, Construction 
and Navigation of Aircraft, Maj.-Gen. Geo. O. Squier, 
chairman; Aeronautic Instruments, Dr. Jos. S. Ames, 
chairman; Editorial, Dr. Jos. S. Ames, chairman; Foreign 
Representation, Dr. Chas. D. Walcott, chairman; Free 
Flight Tests, Prof. John F. Sayford, chairman; Govern- 
mental Relations, Dr. Chas. D. Walcott, chairman; Heli- 
copter or Direct Lift Aircraft, Dr. W. S. Durand, chair- 
man; Nomenclature for Aeronautics, Dr. Jos. S. Ames, 
chairman; Patents, Dr. Chas. D. Walcott, chairman; Pol- 
icy, Prof. John F. Sayford; Power Plant, Dr. S. W. 
Stratton, chairman; Quarters, Dr. S. W. Stratton, chair- 
man; Radiator Design, Naval Constructor H. D. Richard- 
son, chairman; Relation of Topography to Aeronautics, 
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Prof. Chas. F. Marvin, chairman; Sites for Experimen- 
tal Fields, Dr. Chas. D. Walcott, chairman; Special Com- 
mittee on Engineering Problems, Dr. W. S. Durand, chair- 
man; Investigation of Materials, Dr. S. W. Stratton, 
chairman; Light Alloys, Dr. G. K. Burgess, chairman; 
Steel Construction for Aircraft, Dr. W. S. Durand, chair- 
man. 

Office and headquarters of the committee are located 
in rooms 515-519 Munsey Building, Washington, D. C. 
Its technical work is carried out in various laboratories 
and shops belonging to the Government and to universi- 
ties. To carry out the highly scientific and special inves- 
tigations contemplated in the act establishing the com- 
mittee the latter has contracted for a research laboratory 
to be erected on the Signal Corps Experimental Station, 
Langley Field, Hampton, Va. This will be a two-story, 
red brick building, 126 x 52 ft. in dimensions. Among 
the departments of the laboratory will be a machine 
shop with structural testing laboratory, pattern shop, 
executive offices, drafting rooms, photographic, physical 
and chemical laboratories. There is also room for two 
wind tunnels which are contemplated for the near future, 
and engine-test sheds will be erected in a convenient 
location. 


Situation First Reviewed in March, 1917 


In the latter part of March, 1917, when war with 
Germany seemed imminent, the committee reviewed the 
condition of the aeronautic industry, the facilities then 
existing in this country for meeting the requirements 
of the Government, the possibilities of adequate expan- 
sion, and the then patent situation and its influence on 
the aeronautic industry. A sub-committee was appointed 
to co-operate with representatives of aircraft manufac- 
turers and to investigate all problems relating to quantity 
production of aircraft for the Government. After careful 
study, the Advisory Committee submitted recommenda- 
tions to the War and Navy Departments for increasing 
production and for the adoption of a program covering 
the next three years. 

Early in April the chairman of the Executive Com- 
mittee recommended to the Council of National Defense 
the appointment of an Aircraft Production Board, whose 
duties would be to consider and deal with problems 
arising in connection with quantity production of air- 
craft. The committee had previously undertaken a cen- 
sus of the production facilities of manufacturers of air- 
craft and aeronautic instruments, and this information 
was made available to the Aircraft Production Board. 
Another recommendation made was the appointment of 
a joint technical committee of the army and navy for 
determining specifications and methods of inspection for 
all aircraft requirements for the two services. 

The committee took the initiative in organizing ground 
schools for the preliminary training of aviators and in 
determining the curriculum and methods of carrying 
on this instruction. A special commission was sent to 
Canada to study the methods of training at the Camp 
Borden Military School of Aeronautics at Toronto. On 
recommendation of the committee the War Department 
selected the following six colleges for the establishment 
of ground-school training in aeronautics: Massachusetts 
Institute of Technology, Cornell University, Ohio State 
University, Illinois University, University of Texas, and 
University of California. Later, Princeton University 
and Georgia School of Technology were added. In May, 
1917, the committee suggested that flying fields be named 
in commemoration of individuals who had rendered con- 
spicuous service or contributed to the development of 
aeronautics, and that aviation schools established in Day- 
ton, Ohio, Champaign, IIl., and Detroit, Mich., be named 


in honor of Wilbur Wright, Octave Chanute and Lieuten- 
ant Selfridge respectively. In response to requests from 
the War Department the executive committee gave it 
as its opinion that all parties and Governmental agencies 
connected with the development of the air service were 
co-operating in an efficient manner, and that nothing 
would be gained by the establishment of a Department 
of Aeronautics. It was on the recommendation of the 
committee that the Manufacturers’ Aircraft Association 
was formed early in 1917. In March, 1917, Dr. J. S. 
Ames, a member of the committee, was delegated to 
accompany the National Research Council on its trip 
abroad, with the object of obtaining detail information 
on scientific matters relative to the war. 

In order to further develop contact- with the service 
of information abroad several members of the British 
Royal Flying Corps and the French Air Service were 
appointed associate members. The committee also co- 
operated with the War Department in bringing sample 
forms of airplanes from Europe for use in developing new 
designs here. 

In October, 1916, a site was selected for the commit- 
tee’s proposed laboratories, 4 miles north of Hampton, 
Va., and the selection was approved by the War De- 
partment, which purchased the site. A contract has 
been entered into for the erection of the first build- 
ing, at an estimated cost of $80,900. The building is 
now in course of erection. The committee has also under 
preparation plans for the first aerodynamic laboratory, 
to be installed at Langley Field, intended for the develop- 
ment of high wind speeds. 

Early in 1917 the committee took up the question of 
insurance for aviators, and recommended the advisability 
of undertaking at an early date the insurance of aviators, 
or some form of financial co-operation with the insurance 
companies that would enable them to write insurance at 
rates possible to the insured. 


Investigate Use of Steel for Planes 


The committee has now in hand (November, 1917) a 
most important investigation on the use of steel for air- 
plane construction, and is supervising the development 
of a design for construction of steel, to be later subjected 
to a program of tests, intended to show the possibilities 
of this construction. In connection with material tests, 
the committee has given attention chiefly to an investi- 
gation of strut forms for airplanes, the strength of 
spruce spars, and the development of cotton airplane 
fabrics as a substitute for Irish linen. In the field of 
power plant design, the committee co-operated with the 
Bureau of Standards in the design, construction, equip- 
ment and operation of a large low-pressure chamber in 
the testing laboratories, which is intended to reproduce 
the conditions of aircraft engines operating at high alti- 
tudes. This work was especially done in connection 
with the development of the Liberty engine. Researches. 
were also carried out on the subjects of radiator design, 
carbureter design and adjustment, ignition apparatus, 
etc. One of the members of the committee’s technical 
staff supervised the tests on the first Liberty engine at 
Detroit, Pike’s Peak and elsewhere, to determine the me- 
chanical and thermal efficiencies and its power delivery 
at various altitudes. 

Important investigations have been made in connec- 
tion with various instruments used on aircraft, and in 
particular there has been developed an improved form of 
geographic position indicator. The committee has co- 
operated in the development of a generator for wireless 
transmission from aeroplanes, intended to satisfy the re- 
quirements of the Army and Navy. Methods of receiv- 
ing wireless signals in an aeroplane have also been inves- 
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tigated, and it has been established at several receiving 
stations that the sound method is practical. 

Under the auspices of the committee, gratifying prog- 
ress has been made in the development of a new type of 
airplane mapping camera. Before regular navigation 
of the air can be undertaken, it will be necessary to sup- 
ply maps and to establish suitable and marked aerial 
routes and suitable landing places for the aviator. In 
certain sections of the country, and through the general 
co-operation of patriotic citizens interested in this work, 
gratifying progress has been made in these directions, 
notably between Dayton, Ohio, and Rantoul, Il. 

At the recommendation of the committee, an appro- 
priation of $100,000 was made by Congress for the ex- 
tension of aerological work of the U. S. Weather Bureau. 

The committee has also acted as a board of inventions 
for the Government, in matters relating to aeronautics, 
and since the outbreak of hostilities has weekly examined 
hundreds of suggestions and inventions. Several sugges- 
tions of value have been received and brought promptly 
to the attention of the particular Government office most 
directly interested. Further attention has been given 
during the year to the subject of the definition and exam- 
ination of technical terms used in aeronautics, and a 
further edition of the bulletin on the subject of nomen- 
clature has been prepared. 

On recommendation of the Advisory Committee, in 
December, 1916, the War, Treasury, Interior and Com- 
merce departments adopted the metric system of weights 
and measures for all drawings and calculations on aero- 
nautical matters, for use with their accompanying Eng- 
lish equivalents. However, owing to war exigencies, the 
system has not been generally used by the War Depart- 
ment. Some work has been done in connection with the 
problems of aerial mail service and civil aerial transport. 

For the accommodation of transient aviators in Wash- 


ington, the committee co-operated with the War Depart- 
ment in the selection of a tract of land on the eastern 
branch of the Potomac River, southeast of the Wash- 
ington Navy Yard. 

In November, 1917, members of the Advisory Commit- 
tee, in two different groups, made trips of inspection to 
three important centers of airplane production, namely, 
Dayton, Ohio; Detroit, Mich., and Buffalo, N. Y. The 
object of these trips was to place the committee in 
immediate contact with conditions in the industrial field 
and to give them an opportunity of forming a personal, 
first-hand judgment regarding the productive capacity 
for airplanes and aeronautic engines at that date. The 
members were very favorably impressed with the serious 
energy and purpose with which the manufacturers were 
approaching the problem of quantity production, and with 
the productive capacity now rapidly approaching the 
point of effective service. 

Eleven technical papers are included with the report, 
as follows: Meteorology and Aeronautics, by Prof. Wil- 
liam R. Blair; Experimental Research on Air Propellers, 
by Dr. William S. Durand; Nomenclature for Aeronau- 
tics, by Dr. Joseph S. Ames; Stretching of the Fabric 
and Deformation of the Full Balloon, a translation from 
the German, by Prof. Karl Darrow; An Investigation of 
the Elements Which Contribute to Statical and Dynami- 
cal Stability and of the Effect of Variations in Those 
Elements, by Prof. Alex. Klemin; Aerofoils and Aerofoil 
Structural Combinations, by Major H. 8. Martin, S. C., 
and Major E. S. Gorrel, S. C.; Periodic Stresses in Gyro- 
scopic Bodies with Application to Air Screws, by Dr. A. 
F. Zahm; Aerodynamic Coefficients and Transformation 
Tables, by Dr. Joseph S. Ames; Theory of an Aeroplane 
and Housing Gusts, II, by Prof E. B. Wilson; Fabrics for 
Aeronautic Construction, by E. D. Whalen; Aeronautic 
Power Plant Investigation, by Dr. H. C. Dickinson. 





Quantity Production of Sheet Metal Bodies 
(Continued from page 1193) 


they are given the proper curvature by stamping them 
in dies, or hammering them by pneumatic hammers. 
For the panels and other parts requiring sawing to 
shape, the sheets of metal are marked in accordance with 
the template and placed in a large band saw which cuts 
the metal almost as readily as if it were wood. Fig. 7 
shows this operation. The wheel cart in the foreground 
carries the sheets to the machine after they have been 
marked in accordance with the template, which latter 
serves the body maker in the same way as the paper pat- 
tern does the dressmaker. These sawed sheets are cut to 
exact size so that when placed under the dies or hammers 
they can be finished directly. 

The panels not only have to be bent to the designed 
curvature of the body but they also have to be flanged 
over to take the wood frame beneath, which acts as the 
skeleton of the body. To flange these sheets of metal 
over and to put the flange on them is but a single opera- 
tion on a stamping machine of the type illustrated in 
Fig. 8. This 25-ton press, one of the largest in existence, 
puts the right angle flange on the panels and completely 
shapes them for assembly. Its great momentum is bal- 
anced by a huge hydraulic compensator. 

It is difficult to imagine the large amount of die work 
which must be done in a body-building enterprise of 
this size. It takes the highest class of men to cut these 
dies to shape. A glimpse into one of the die rooms is 
given in Fig. 12. Here the most skilled metal workers 
are employed to fashion the dies, which range from rela- 


tively small sizes to dies weighing thousands of pounds. 
A typical large panel die is shown in Fig. 11, and in 
Fig. 10 is shown a part of the die stores representing 
an investment of several million dollars. This is one of 
the most expensive departments of body building. 

It is not possible to stamp all of the sheet metal parts, 
particularly such pieces as the cowl, which has a large 
curvature. These must be hammered, and batteries of 
pneumatic hammers such as those shown in Fig. 13 take 
care of this work. A closer view of one of the hammers 
is shown in Fig. 15. These pneumatic hammers beating 
a rapid tattoo on the metal, under the manipulation of 
the hammer men, put the desired curvature into the 
sheet, which has already been sawed to the proper size 
and shape. On some of the larger sheets, such as that 
shown in Fig. 15, two complete right angles must be 
formed, requiring expert manipulation of the hammer to 
form the sheet metal to the proper shape. 

Welding is utilized to fasten adjoining sheets to- 
gether. Both oxy-acetylene and spot welding are used 
for this work. In Fig. 16 the oxy-acetylene process is 
shown applied. 

In the spot welding process, which is illustrated in 
Fig. 14, the sheet is put between two electrodes and a 
pressure on the foot lever sends the current through the 
the joint between the electrodes, fusing it together at 
this point. The spot welds are spaced closely together, 
and give a permanent juncture of the two metal sheets. 

(To be continued) 
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Mechanical Efficiency, Fuel Consumption and Heat Balance Determined in 
Experiments Made at Armour Institute of Technology Under the 
Direction of Daniel Roesch—Results Presented to S. A. E. 


ical efficiency, fuel consumption and heat balance were 

carried out recently at the Armour Institute of Tech- 
nology, Chicago, under the direction of Professor Daniel 
Roesch, and the results were presented in a paper read be- 
fore the Mid-West Section of the S. A. E. 

The engine tested was a single-cylinder, 5% x 9 in., which 
was connected to a Sprague electric dynamometer by means 
of two Spicer universal joints. Engine speeds and fuel 
weights were obtained by means of electrically operated ap- 
pliances. Arrangements were also made for determining the 
jacket water loss and the sensible heat of the exhaust gases. 
The developed and friction horsepower were determined by 
means of the dynamometer. Indicator diagrams were also 
taken, but because of the probability of errors due to the 
high pressure involved and the comparatively high speed of 
the engine, these were used merely to study the valve setting 
and general events of the cycle and not for indicated power 
measurements. 


‘ SERIES of tests on the Hvid to determine its mechan- 


Various Loads and Speeds 


The engine was operated under various loads and speeds, 
with various adjustments of fuel supply, compression and cup 
design. The final setting was made with 390 lbs. per sq. in. 
compression. Tests were conducted at various loads, from 
maximum to about one-eighth of maximum, and readings 
were taken to determine the following: 

. Friction horsepower ; 

. Brake horsepower ; 

. Jacket water loss; 

. Sensible heat in the exhaust; 

. Loss due to radiation and incomplete combustion (by 
difference) ; 

6. Fuel consumption (lbs. per hour) ; 

Items 1 and 2 were determined directly from the dynamom- 
eter readings. Items 3 and 4 were calculated from tem- 
peratures and weights. Item 5 was determined by differ- 
ence. Item 6 was obtained from direct measurements. The 
heat value of the fuel expressed in B.t.u.’s per lb. of kero- 
sene was calculated from the following accepted formula: 

B.t.u. = 18440 + 40 (Deg. Baume — 10) 
= 19740 for the grade of fuel used in the tests. 
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BRAKE HORSEPOWER 
The first test indicated stratifica- 
tion of fuel and loss of 44 per cent 
through radiation with normal load 


and 55 per cent with overload 





In the first test of the Hvid engine 

made according to plans the lowest 

fuel consumption was 0.666 lb. per 
brake horsepower per hour 


The observed and calculated data are given in the accom- 
panying diagrams. 

The first test runs indicated that stratification of the fuel 
was taking place in the combustion chamber and that when 
the engine was pulling its normal load, 44 per cent of the fuel 
was being lost through radiation and incomplete combustion, 
and when an overload of 15 per cent was put on the engine 
as high as 55 per cent of the fuel was lost in the same manner. 
The engine, however, ran smoothly, developed all the power 
expected of it and showed good torque characteristics. After 
the first run was completed the valve timing of the engine 
was slightly changed and the shape of the combustion space 
altered, so as to secure a better diffusion of fuel through the 
highly compressed air, and a second test run was made. The 
results obtained on the second test showed a very marked im- 
provement over the ones obtained on the first. One of the 
most important improvements was that of fuel consumption. 
At approximately a normal load, only 28 per cent of the fuel 
was lost in radiation and incomplete combustion, against 44 
per cent on the first test. At a 15 per cent overload, only 33 
per cent was lost against 55 per cent on the first test. This 
was quite an appreciable change. 

On the first test the lowest fuel consumption was 0.666 lb. 
per B.h.p. hr., while on the second test for practically the 
same load consumption dropped to 0.526 lb. per B.h.p. per 
hour. This is rather remarkable fuel economy for such a 
small unit. 


Thermal Efficiency 30 Per Cent 


During the first test the highest indicated thermal efficiency 
was 30 per cent at 3 hp. and the highest brake thermal effi- 
ciency was 20 per cent at 5 hp. On the second test the indi- 
cated thermal efficiency ran slightly over 32 per cent and the 
brake thermal efficiency went to 25 per cent, both at the 
rated power output of the engine (7 hp.). In other words, on 
the second test the highest thermal efficiency, both indicated 
and brake, was shown at the normal or rated power output 
ef the engine, where they belong. 

The test for torque was made by putting an arbitrary load 
on the engine and letting it run as fast as it would with this 
load and then increasing the load and observing the drop in 
r.p.m., the brake hp. and the m.e.p. net. At the start the 
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During the first test the highest 
thermal efficiency was 30 per cent 
at 3 hp. 






















June 20, 1918 





wn 


Go 


2 


R CENT 
KEROSENE,LBS. PER HOUR 


PER: CENT 


pr 
kL 


t 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 





BRAKE HORSEPOWER 


The second test of the Hvid-type 
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BRAKE HORSEPOWER 
Chart of all readings in first test, 
which included friction horsepower, 
brake horsepower, jacket losses, etc. 


load was 80 lbs. on a 15%-in. radius and the r.p.m. was 4381, 
showing a B.h.p. of 8.62 and a net m.e.p. of 68 lbs. The load 
was increased by easy stages to 100 lbs., at which point the 
r.p.m. had dropped to 272 r.p.m., but the B.h.p. at this speed 
was still 6.80 and the net m.e.p. was 85 Ibs. To put it in 
percentages, the r.p.m. dropped 37 per cent, but the brake 
m.e.p. increased 25 per cent, so that the drop in B.h.p. was 
only 20 per cent. This is the sort of torque characteristics 
which would be ideal for truck and tractor motors. The 
minimum test speed was not the minimum speed at which the 
engine would function well, but the limitation of low speed 
operation was reached because of excessive cyclical variation 
in speed which prevent reliable readings of torque. 


Many Points of Interest 


In the discussion of the paper on the Hvid engine a number 
of additional points of interest were brought out. In reply 
to a question Mr. Blakely stated that absolutely no trouble 
had been experienced with the fuel holes clogging, or the fuel 
cups corroding and burning, as the gases would first rush 
into the cup through the holes in one direction and then out 
in the other direction, so that it was impossible for the holes 
to clog, unless a leak developed somewhere between the pack- 
ing of the cup and the atmosphere, in which case a carbon 
deposit would accumulate in the cup that would gradually 
clog the holes. As far as burning and corrosion of the cup 
were concerned, the cup never got hot enough for that. 

It has been found by experiment that in order to secure 
the best fuel economy and the best power the holes must be 
located slightly above the bottom of the cup, in such a man- 
ner as to diffuse the oil stream or vapor stream as com- 
pletely as possible through the mass of air. The holes should 
be as wide apart as possible without the streams hitting any 
side walls. It does not matter if the top of the piston is hit 
by a fuel stream, but if the side walls or the port of the cylin- 
der is hit, there is a loss in power and fuel economy. In 
applying the Hvid engine to automobiles, no difficulty should 
be experienced in starting, for the reason that in starting 
the compression is entirely removed and the engine can be 
turned over more easily than an ordinary Otto engine. A 
four-cylinder tractor engine of 4% in. bore by 6% in. stroke 
has been built, and that can be readily started by hand. 


Difficulties with Fuel Control 


One of the difficulties that has been experienced with the 
Hvid engine in the past is in connection with the control of 
fuel. After the fuel has once been adjusted properly, the engine 
seems to control fairly well up to the point where it begins 
to get hot, and then the governor doesn’t seem to control it 
properly and the engine is apt to race. 

According to Mr. Blakely, this trouble occurred with some 
of the earlier engines. It was attempted at first to control 





that only 28 per cent of the fuel 
o was lost in radiation and incom- 
plete combustion. In the first test 
which was made, and the readings 
of which appear on the opposite 
page, the fuel lost was 44 per cent 


BRAKE HORSEPOWER 
In the second test the fuel con- 
sumption dropped to 0.526 lb. per 
brake horsepower per hour with 
about the same load as was used 
in the first test 


the fuel by a needle valve, a pointed needle valve being used, 
and it was soon discovered that that was not the best way, 
because if the needle valve was crowded down it tended to 
stick. 

Before the needle valve would become relieved the engine 
had slowed down considerably. Then there would be too 
much fuel coming with a rush, and preignition and knocking 
would occur. This trouble has now been eliminated by the 
use of a straight valve, which has no point at all. The stem 
of the valve is flattened down at the side and lies in a round 
hole, so there is no possibility of its sticking. Since this type 
of valve has been adopted, no further trouble with the gov- 
erning of the engine has been experienced. A heavy sta- 
tionary engine recently sent to Washington governed within 
five revolutions between no load and 15 per cent overload. 
In order to adjust all four cylinders so as to operate alike, 
the needle valves are so set that they all close together at a 
certain point. 


Tractor Operated at 1200 R.p.m. 


As regards the matter of speed range, Mr. Blakely said 
that he had operated the tractor engine referred to at as 
high as 1200 r.p.m. and that it could be throttled down to as 
low as 180 r.p.m. One remarkable point about this type of 
engine is that it can be greatly overloaded without showing 
signs of distress. Of course, under these conditions it will 
be very inefficient from a fuel standpoint. 

It would appear that the moment of ignition with different 
fuels would be determined by the character of the fuel, nota- 
bly the flash point, but this is taken care of by the location of 
the holes in the cup. Any given engine, of course, will per- 
form best with the particular grade of fuel for which it is 
designed. The moment of ignition is advanced and retarded 
automatically with the speed, for the reason that at high 
speed there is less loss of heat to the cylinder walls and less 
loss of pressure past the piston, and so the ignition naturally 
takes place somewhat earlier. 

As to the possibility of maintaining a compression of 400 
lbs. or so for an extended period of time, Mr. Blakely said 
that it might be necessary to renew the piston rings after a 
year or two of service, but this also was frequently necessary 
in an ordinary gasoline engine, and he did not expect any 
difficulties on that score. 

Under ordinary conditions the Hvid engine operates at 
400 Ibs. per sq. in. compression, and the rise on combustion 
carries the pressure to about 520 lbs. per sq. in. 


Hvid and Brons Engines 


The Hvid engine is somewhat similar to the Brons engine, 
which latter also employed a fuel cup, but it does not give 
the same rise of pressure in the cup that the Hvid does. 
It was also claimed by the representative of the Hvid engine 
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The thermal efficiency ran slightly 
more than 32 per cent in the sec- 
ond test and the brake thermal 
efficiency went to about 25 per cent 
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that Brons has no method of controlling its fuel except by 
means of a needle globe valve, so that this engine is essen- 
tially a constant speed engine. 

When Mr. Hvid applied for patents in this country, the only 
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4? the right is a picture of one of the 
< vehicles used by the Mobile Anti-Aircraft 
Section of the Engineering Corps, equipped 
with power plant and generator for operating 
The truck 
tows the searchlight on a trailer similar to a 
gun limber. 


the giant searchlight shown below. 


Below at the right is a view of 
Secretary of War Baker’s party inspecting an 
aviation camp somewhere in France 
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In the torque test the rpm. 
dropped 37 per cent.; the brake 
m.e.p. increased about 25 per cent 
and the b.h.p. dropped 20 per cent 


thing that was cited against him was the Brons patent, and 
in order to make his position absolutely secure, he went over 
to Holland and bought the Brons rights, so that he now con- 
trols not only his own patents but the Brons rights as well. 
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System of Classification for 
Aeronautical Information 


Simple Arrangement for Filing Data for Quick Reference—Capacity 
Practically Unlimited—Based on Modified Decimal Plan 


By Fay L. Faurote* 


HERE can I find a good description of a SPAD? 

When was the first monoplane made and by 

whom? Have you a good biography of Guynemer? 
How many cylinders has the Gnome? Is it a radial or 
rotary engine? These and many other like questions are 
being asked daily in hundreds of libraries, business 
offices and newspaper rooms. 

Aeronautics is a new subject. Information is scarce 
and hard to get. Nothing has yet been classified, little 
has been preserved in permanent form. Most of the 
material is current, to be found only in clippings, re 
ports, specification sheets, photographs and blueprints. 
Through all this material the searcher must wade in his 
hasty hunt for facts. 

It is for these reasons that I early felt the need of a 
simple system of classification for aeronautic informa- 
tion. This method of classification and system of filing 
has therefore developed from a desire to secure and re- 
tain in ready, accessible form just such data, and as fast 


as possible to group or bind it into a permanent record. 


Unlike many systems, it is not limited in its capacity. 
A place for everything has been provided. In fact it 
may be said to be a special classification for aeronautics 


with an appended system capable of absorbing the sum of’ 


all human knowledge without any material alteration. 

You will see if you will examine the general sub- 
division V that it is a modification of the prevailing 
classification now in use in the general public libraries. 
Provision has been made under this letter to introduce 
those subjects which are seemingly far removed from 
aviation, but which in the last analysis will be found to 
have a bearing on it. In fact all human knowledge is 
interrelated and it will be seen as progress is made in 
aviation that more and more general commercial prob- 
lems will depend, possibly, for their best solution upon 
some phase of aeronautical development. Already the 





*Paper read before the 
Summer Meeting of the 
Society of Automotive 
Engineers. 


Fig. 1—Clippings and 
pamphlets of various 
sizes are best preserved 
and easily indexed if 
stapled or pasted on 
separate sheets of 
standard file size 


lawyers have started to lay the basis for aerial law and 
are attempting to define certain boundaries beyond 
which aerial pilots cannot go. The rights of the prop- 
erty owner must be protected. Frontiers of other coun- 
tries must be patroled. Neutrality must be maintained. 
In commercial aeronautics, also, both speed and time with 
their attendant dimensional attributes are giving way 
before the flight of the birdman. So that, you see, it is 
very necessary in considering any form of classification 
which shall deal with aeronautics in the future, to make 
it broad enough and all-inclusive enough so that it will 
contain somewhere within its subdivisions properly 
labeled places where such material may be safely de- 
posited for future reference. 

The apportionment of subjects has been made upon a 
basis of their relative importance. Those divisions that 
are @pt to grow can do so. The system will not need to 
be changed. The subdivisions have been laid out with a 
clear knowledge of the subject, and the disposition of the 
material is therefore correct from a utilitarian stand- 
point. Things that should go together will be found to- 
gether. Those that only have a superficial bearing on 
the subject have been placed under a separate subject 
heading so that they will not clutter up the fuller files. 

The method of classification employed is based on a 
modified decimal system and is designed to give in one 
folder or in one place all the material bearing on one 
particular subject as nearly as it is possible to do this 
in one library or file index. For example: 

Planes are classified under three or four different 
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headings, which serve as an automatic cross index, i.e., 

under heavier-than-air machines the classification is: 
1—Land machines 
2—F lying boats 
3—Hydroplanes 
4—Gliders 

Then again, under land machines, for example, the 
classification is: 


5—Ornithopters 
6—Helicopters 
7—Kites 


1—Monoplanes 
2—Biplanes 


5—Triplanes 

Multiplanes 

And each one of these types is again subdivided in 
classification according to nationality, as: Monoplanes: 
i—American, 2—British, 3—French, 4—German, etc. 
Similar subclassifications are made for biplanes, tri- 
planes and multiplanes. 

By this triple subdivision arrangements are such that 
no file becomes unwieldy and it is very easy to collect all 
data on any subject by removing one, two or as many 
adjacent folders as necessary. 

In accordance with the prevailing library system two 
sets of cards are made, one a “shelf list’ according to the 
classification here given, the other an A-Z catalog index, 
which contains a sufficient number of cross-index cards 
so that any subject may be readily located. 

Clippings and pamphlets are the most difficult to keep 
in proper shape, particularly if it is necessary to remove 
them from the file frequently or to transport them to 
some place removed from the office library itself. After 
trying a number of different methods it has been found 
that they can be kept best by mounting them singly on 
letter-size sheets of paper, putting them into folders 
properly classified in a vertical file or “Unifile’ cases. 
Illustration No. 1 shows the method of handling.these 
clippings and small pamphlets. Pamphlets which are 
not thick enough to :tand alone are stapled on the left 
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Fiq. 4—Folders should be of a standard size and be 
kept alphabetically in a vertical file 
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Fig. 2—For the filing of the larger sizes of current 
magazines a vertical cabinet of the type shown here 
may be used 





Fig. 3—For large libraries a card index to the shelves 
and classifications is necessary 


side to a sheet of paper and an index label put in the 
upper corner. This label carries the source, the date and 
the classification number. By putting a single clipping 
or a single pamphlet on a sheet it is an easy matter, if 
it is desired to remove part of the contents of the file for 
reference, to insert them into a spring-back binder and 
transport them from place to place without loss. Current 
periodicals which are to be bound later are indexed and 
filed in Unifiles or vertical files until such time as they 
are ready to be sent to the binder. One-in. and 2-in. 
Unifiles of a standard size, which take the ordinary trade 
paper, have been found very useful for this purpose. 
Pamphlet cases made by the Library Bureau are also 
well suited for such. magazine collections. For the larger 
magazines a special case is required, if the current 
numbers are to be kept on file (see Fig. 2). 

It is sometimes thought desirable to bring together in 
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Fig. 6—Either the shelf list cards or an A to Z catalog 
should be kept in a vault along with special historical 
material scrapbooks which can never be duplicated 


a volume clippings relating to the history of the company 
or to some particular subject. For this a standard Weiss 
scrapbook has been found very convenient. The pages 
are large enough to take a full page of most publications. 
Such a scrapbook has proved to be of convenient size 
for this purpose, and when finished makes a creditable 
volume to put into the library. Many times these vol- 
umes are of such value that it is desirable to keep them 
in a safe or vault. They are, therefore, much easier to 
handle than single clippings fi'ed in envelcpes or in other 
ways. For the sake of protection it is also desirable to 
keep either the A Z index or, preferably, the ‘“shelf-list” 
card in the vault, so that in case fire destroys one set of 
ecards the other will be available for checking up or 
renewal purposes (see Fig. 6). 

For a large library where books and clippings can be 
kept behind glass it is desirable to file all material ac- 
cording to the “shelf list,” putting the clippings into 
pamphlet boxes and treating each subdivision as a 
book. With a comprehensive system of classifica- 
tion there will be found a place for every piece of 
information regardless of the form in which it is re- 
ceived. Clippings, pamphlets, photographs, blueprints, 
notes, rough sketches, models, in fact almost anything 
can be introduced into such a library and no difficulty 
will be found in locating any particular piece instantly. 
Everything is visible and it is seldom necessary to refer 
to the A-Z catalog cards, particularly if one is familiar 
with the main subject classification. 

Drawers in the lower part of a cabinet are utilized for 
unclassified material and serve as a temporary reservoir 
for all kind: of miscellaneous matter, which is later care- 
fully sorted, re edited, annotated and indexed into its 
proper place. It might be noted in passing that a good 
newspaper index will be found of value in determining 
dates and in locating specific newspaper articles. The 
New York Times issues a very good one which serves as 
a key for American newspapers, and the London Times 
index will be found useful for European news. For spe- 
cial reports which are subjected to hard usage it is well 
to use a good spring-back binder. This type of binder 


seems to be superior to anv other because it is durable, 
does not reauire the punching of sheets and can be in- 
stantly filled or emptied. 
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Fig. 5—For special histories a clipping 
scrapbook is desirable 


ig. T—Cahinet used for filing maps, large drawings. 
posters and blue prints 


Maps and large drawings are very hard to file. <A 
number of plans have been tried, but all of them have 
some disadvantages. The commetcial blueprint filing 
cases are very good where a limited number of drawings 
and maps are to be kept, but are very large and take up 
a great deal of floor space. Map cases like those shown 
in Fig. 7 seem to be the best because they will hold more 
drawings and maps, and although the individual map is 
not as easily reached, yet if each drawer is indexed sep- 
arately and the cabinet well covered by cross-index cards 
this method of taking care of large pieces of material 
will be found to be good. Best of all, the maps lie in a 
flat position, do not have to be weighted and never roll. 
Large posters, charts that are not often referred to and 
which will be injured by folding can, of course, be rolled 
and indexed in a large sectional drawer like the lower 
one shown in the illustration. 

No system is ever “fool-proof. No cataloger is 100 
per cent efficient. Some material is always bound to be 
returned to the wrong place. In spite of all these facts 
it may be said to the credit of this system of classifica- 
tion that it has been in use for over a year without fail- 
ure. It, therefore, may be regarded as a reasonably ef- 
ficient form of classification and disposition of aeronau- 
tical information. It is hoped that it will form a found» - 
tion, at least, upon which good special aeronautical li- 
braries may be established. 


(Continued on the following page) 
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Faurote’s System for Aeronautical Classification 


A—GENERAL WORKS 
A1—General works. 


\11—American aeronautics in general. 
\12—RBritish aeronautics in general. 

Al 7 rench aeronautics in general. 
\14—German aeronautics in general. 
A15—Russian aeronautics in general. 
Ai6—lItalian aeronautics in general. 
Al7—aAustrian aeronautics in general. 
A1ls—Japanese aeronautics in general. 
A19—Other countries. 


B—AEROGRAPHY 
Bi—Aerography and astronomy (general). 


#811—Theoretic astronomy. 
B1i2—Practical and spherical. 
B13—Descriptive. 

B14—Maps and observations. 
815—Earth. 

B16—Geodesy. 

B17— 

B18— 

B19— 


B2—Meteorology. 
C—CONSTRUCTION AND CONSTRUCTION 


COMPANIES 


Ci—Construction and construction com- 


panies. 

C12—Design. 
C121—Statistics. 

C13—Materials. 





C131—Woods. 

C132—Metals. 
C1321—Steel. 
C1322— 
C1323— 

C133—Textiles. 
C1331—Linen. 
€1332— 
C1333— 

C134—Dopes and doping. 

C135— 

C1s6— 

€14—Inspection 
C141— 
C142— 


» 
3—He savier than air machines 
C31—Land machines. 
C3101—American. 
C3102—English. 
°3103—French. 
C3104—German, 
C310: 5—Russian. 
13106—Italian. 
‘C3107—Austrian. 
«°3108—Japanese. 
4 ts om tl 
'31H1—Hand machines (historical). 
«*311—Monoplanes. 


C3111—American. 
(°3112—British. 
4°3113—French. 
(13114—German. 
(°3115—Russian. 
©3116—Italian. 
(3117—Austrian. 
(13118—Japanese. 
©3119—Other special countries. 
€312—Biplanes. 
313 wT riplanes. 
€1314- 
€315— 
°319—Multiplanes. 


These sections are subdivided for 
special countries in the same manner 
as C311. Thus American biplanes 
—C3121. 
C32 Sieben boats. 
'321—American. 
2—HBritish. 
323—French 
{-—German. 
5—Russian 
26—Italian. 
27—Austrian. 
}28—Japanese 
'329—Other countries 


WN aR ARAAA OS 


<'33—Hyvydroaeroplanes. 
134—Gliders (including models). 
€°35—Ornithopters. 
«°36—Helicopters. 

©37—Kites. 


These sections are subdivided for spec- 
ial countries in the same manner as 
32. Thus C331 is American hydro- 
aeroplanes, C3 3—French gliders, etc 


‘*4—-Lighter than air machines (balloons) 
‘41—Rigid 

42——-Non-rigid. 
(1423-—Semi-rigid 
4 


E2 
F—FUELS AND LUBRICANTS 


C45— 


Ccib— 

Co— 
D—MATHEMATICS 

bi—Mathematics. 


D11—Arithmetic. 
D12—Algebra. 
bD13—Geometry. 

D14— 

D15— 

D16— 

Dbi9—Higher mathematics. 


‘D2—Aerodynamics. 
I 


921—Testing. 
D3— 
D4— 


E—ENGINEERING 


E1—Engineering. 
Ek11—Mechan.ical. 
12—Mining. 
r13—Road and bridge. 
1} 14—Railroad. 
Kk15—River and harbor. 
E£16—Sanitary (including water supply). 
Ek17—Landing fields. 
E18— 
E£19—Other branches. 











Fi—Fuels for motors. 
I" 11—-Gasoline. 
F'12—Kerosene. 
F13—Alccohol. 
F14—Heavy oil fuels. 


I'2—Lubricants. 
F21—Oil. 
F22—Graphite. 
F23— 

F2 4— 
F25— 

F3—Fuels for other purposes than motors. 
F31—Coal. 
F32—Charcoal and coke. 
F33—Artificial fuels. 
F34—Gas, 

F35— 








H—AERONAUTICAL HISTORY 


H1—General aeronautical history. 

H101—U. S. A. 

H102 ongland. 
H103—France. 
H104—Germany. 
H105—Russia. 

H106—Italy. 

H107—Austria. 








H108—Japan. 
H109—Other countries. 
H11— 
H12—Personal narratives. 
H13- 
H14— 
H15—Accidents. 
H16— 
H17—Records. 
H1s8— 
H19— 
H2—Aeronautical history up to 1904 
(Wright experiments). (This section 


subdivided in same manner as H1). 
H3—1904-1914 (European War). 


(This section subdivided in same manner 


as H1.) 
H4—1914— 


J—INSTRUMENTS AND APPLIANCES 


J1— Instruments and appliances. 


J11—- 
J12- _Stabilizers. 
J13- -Speedome ters, tachometers, ete. 
J14—Chronometers. 
J15—Barometers and altimeters. 
J16—C ompasses. 
J17—Drift indicators. 
J18—Aviator’s kit. 
J19— 

J2 


K—PRACTICAL APPLICATIONS OF AERO- 


NAUTICS 


Ki—Practical applications of aeronautics. 


K11—Svrorts. 
K12—Mail carrying. 





K1 — 
Exploration. 
K16— 
K2— 
K3—Aerodromes, housing. 
K31— 
K32— 
K: 3— 


K4—Uses in war. 


K41—Military (land) uses. 
K411— 
K412— 
K413— 

mae 2 —;Naval aeronautics. 





K122—The torpedoplane. 
K423— 


K5—Associations. 
K6—F light. 


K61— 

K62—Birdflight. 

kKt3—Learning to fly. 
K631—Schools of flying. 
K632—Miulitary schoois. 
k633—Aeropiane state and mechan- 

ics’ schools. 

K634— 
K635— 

K64— 

K65— 





L—LAW 
Li—Law. 


L11i— 
Liz—Patent law and patents. 
Lis—Regulatory laws. 
L131—Licenses. 
L132— 
L133— 
L14— 
L15— 


M—ENGINES 
Mi—Engines in general. 


M1ii—Engine parts in general, 
M111—General. 
M112—Cylinaer. 

M1121—Pistons, 

M1122—Valves., 

M11z23— 
M113—lgnition. 

M114—Carburetion. 

M11: o—L subr ication. 

M 

M 

a" 


M2—R tadial engines. 





M21 American. 

M2 2—British. 
M23—French. 
M24—German. 
M25—Russian. 
M26—Italian. 
M27—Austrian. 
M28s8—Japanese. 
M29—Other countries. 





M3—Rotary engines. 
M4—Upright engines. 


M41—Vertical. 
M411—American, 
M412—British. 
M413—French. 


M414—German. 
M415—Russian. 
M416—Italian. 
M417—Austrian. 
M418—Japanese. 
M419—Other countries. 


M42—V-shaped. 
M43—Opposed. 





M44 
M5—tTurbines. 
M6— 

M7— 
Ms— 


M9—Engine testing. 
M91—General engine testing. 
M92—Dynameters. 
M93—Etc. 
Sections M3 and M5 and M41, M42, M43. 
etc., are subdivided for special countries 
in the same manner as M2 and M41. 
Thus American rotary engines will be 
32M and American V-shaped engines 





N—NAVAL SCIENCE 


N1i—Naval science, 
+ haa history. 
N103— 
N1 04—European War. 





N Naval periodicals 

N106— 

N107— 
N11—U. S. A. 
N12—England. 
N13—France. 


N14—Germany. 
N15—Russia. 
N16—Italy. 
N17—Austria. 
N18—Japan. 
N19—Other countries. 
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N2—Shipbuilding. 
N21—Warships. 

N22—Sailing merchant ships. 
N23—Steamships. 
N24—Motorships. 

N25— 

N26— 

N3—Naval tactics and strategy. 
N31— ‘ 
N32— 

N33— 

N4— 

O—MILITARY SCIENCE 

O1—Military science. 

0101—Military history. 
0102— 
0103— 
0104—European War. 
0105—Military periodicals. 
011—U. S. Army. 
O12 ongland, 
0O13—France. 
014—Germany. 
015—Russia. 
016—Italy. 
017—Austria. 
O18—Japan, 
019—Other countries. 

















For articles dealing with any s 
country in the European War, add 4 
to the number of that country. 
the United States in the European War 
would be O114. The same applies to 
Military history, substituting 1 


02—Military engineering. 
021— 





; and strategy. 


04—Special arms. 
041—Infantry. 
042—Cavalry. 
043—Artillery. 
044—Tanks. 
045— 
046— 


P—AEROPLANE PARTS 
P1i—Aeroplane parts. 
P2—Propellers. 

»>3—Wings. 


P32— 
P33 
P4—Controls and control surfaces. 
P41—Ailerons. 
P42— 
P43— 
P5—Fuselages and bodies. 
P6—Seaplane floats and hulls. 
P7—Landing gear. 
Small parts. 
P81—Bearings. 











R—NAVIGATION 
Ri—Navigation. 
R11— 
R12 


S—SIGNALING 
$1—Signaling. 
$12— 
Electricity. 
$21—Wireless. 
S211—Telegraphy. 
$212—Telenhony. 
$22—Magnetism, 
$23— 
$24— 
S3—Flag signaling. 
S4—Light signaling. 
s6— 
sS7— 
S9—Other methods. 
T—CHEMISTRY 
Ti—Chemistry. 
T11—Theoretic. 





$2 








T12—Practical and experimental. 


T13—Analysis 
T1i4—Radioactivity. 
T15—Inorganic. 
T16—Organic 
T17—Crystallography. 
T18— 

T19— 

T2—Medicine. 
T21—Anatomy. 
T22—Physiology. 
T23—Hvygiene, gymnastics. 
T24—Public health. 
T25—Materia medica. 

Surgery. 
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V—GENERAL LITERATURE 
Vi—General literature. 


V105—Periodicals. 
vV1i1— 
V12—Aeronautical literature. 

V121—Poetry. 

V122— 

V123— 

V124—Bibliography. 

V124—Periodicals. 

V125— 

Vi —. 

V12 

v1 23— 
V13—Biography. 
V14— 


v1ib— 


V2—Advertising. 


V21—Competitive advertising. 

V22—Advertising of other firms. (Not 
competitive. ) 

799 

V24— 

V25—Knocks. 


V3—Sociology. 


V304—Essays, miscellany. 
V305—Periodicals. 

V31—Statistics. 

V312—Progress of population. 
V313—Progress of civilization. 
V314—Europe. 

V315—Asia. 

V316—Africa. 

V317—North America. 
V318—South America. 
V319—Polynesia. 

V32—Political science. 
V321—Patriarchal institutions. 
V322—Feudal institutions. 
V323—Monarchical institutions. 
V324—Republican institutions. 
V325—Colonies, emigration, immigra- 

tion. 
V326— 
V327—Foreign and domestic nations- 
diplomacy. 
V32s8—Legislative annuals. 
V329—Political essays, speeches, etc. 

V33—Economics,. 

V331—Capital and labor. 
V332—Banks, money, coinage. 
V333—Land. land tenure, rent. 
V334—Credit interest. 
V335—Communism, socialism, anarchy. 
V336—Public funds, taxation. 
V337—\Tariffs. 

V338—Production, distribution. 
V339—Poverty. 

V34—Law. 

V341—International. 

V342—Constitutional. 

V343—Statie law, common law. 

V344—Equity. 

V345—Criminal law. 

V346—Maritime law, martial law. 

V347—Civil, parliamentary. 

V348—Administration, 

V349—Evidence. 
V35—Administration. 

V351—Civil service. 

V352—Local government. 

V353—U. S and states governments. 

V354—Foreign states. 
V36—Associations, institutions, charity. 
V37—Education. 

V372—Elementary. 

V373—Higher. 

V Self education. 

V38—Commerce, communication. 
V381—Domestic trade. 
V382—Foreign trade. 
V383—Post-office. 
V384—Telegraph. 
V385—Railroads. 

V386—Canal, river, lake, ocean. 
V387—City transit. 
V388—Weights and measures. 

V39—Costumes. customs. 

V391—Ancient. 
V392—-Mediaeval. 
V393—Modern. 

V398—Woman suffrage. 








V5—Natural science. 


V53—Physics. 
V351—Mechanics. 
V532—Liquids (hydraulics). 
V533—Sound (acoustics). 
V534—Light. 
V535—Heat. 

V55—Geology. 

V56—Paleontology. 

V57—Biology. 

V58—Botany. 

V59—Zoology. 





V6—Useful arts. 


V63—Agriculture. 
V64—Domestic economy. 
V643—Food. 
vVé6é4 
V65—Communication, commerce. 
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V651—Office equipment. 
V652—Writing, shorthand. 
V655—Printing, publishing. 
V657—Bookkeeping. 
V658—Business methods. 
V67—Manufacturers. 
V68—Mechanic trades. 
vV69—Building. 





771—Landscape gardening. 
V72—Architecture. 
V73—Sculpture. 
V74—Drawing, decoration. 
V75—Painting. 
V76—Engraving. 

ViT— 

V78—Music. 

Sports and games. 
V799—Hunting. 





V8—Literature. 


V81—How to write. 


V9—General history. 


V93—Ancient history. 
V94—European history. 
V941—Scotland-Ireland-Wales. 
V942—England. 
V943—France. 
V944—Germany. 
V945—Russia. 
V946—Italy. 
vV947—Austria. 
V948—Snain. 
V949—Minor countries. 
V95—Asia. 
V951—China. 
V952—Japan. 
V953—India. 
V96—Africa. 
V961—Egypt. 
V97—North America. 
V971—U. S. A. 
V972—Canada. 
V973—Mexico. 
V98—South America. 
V99—Polynesia. 





W—PICTURES 
W 1—Pictures. 


W11—Portraits. 
wi2— 

Ww13— 

Ww14— 

W15—Current events. 
wi6— 

WwitT— 


Z—RAILROAD TIME TABLES AND TRAV- 
EL FOLDERS 
Z1—Railway time tables. 
Z2—Travel and description. 


Z21— 

Z22— 

Z23— 

Z24—Europe. 
Z241—Scotland-Ireland-Wales. 
Z242—England. 

Z243—France. 

Z244—Germany. 

Z245—Russia, 

Z246—Italy. 

Z247—Austria. 

Z248—Spain. 

Z249—Miscellaneous special countries. 

Z25—Asia. 

Z251—China. 





Z252—Japan. 
Z253—India. 
Z25 94— Siberia. 
Z255— 
Z26—Africa. 
2261—Egynt. 
Z263— 


Z27—North America. 


Z271—New England, New York, New 
Jersey and Pennsylvania. 

Z272—Southern States, including Mary- 
land, Virginia, etc. 

Z273—Middle West. 

Z274—Rocky Mountain States. 

Z275—Pacific Coast and Alaska. 

Z276—Canada, 

Z277—Mexico. 

Z278—Panama. 

Z279—Central America and the _ Isl- 
ands 

Z28—South America. 

Z281—Argentina. 

Z282—Brazil. 

Z283—Chili. 

Z284—Colombia. 

Z285—Peru. 

Z286—Venezuela. 

Z287—Bolivia. 

Z288 





Z289—Other South American countries. 
Z29—Polynesia. 

Z291—Australia. 

Z292—-New Zealand. 

Z293—Philipnines. 

Z294—Hawaii. e 
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The War Engineering Meeting 
at Dayton 


UTOMOTIVE engineering to-day is more than 

90 per cent war engineering. This was the im- 
pression carried away from the summer meeting of 
the Society of Automotive Engineers, reported fully 
elsewhere in this issue. Even the development of the 
farm tractor, apparently the most peaceful occupa- 
tion that should be engaged in to-day, is under the 
influence of war conditions. Tractor production is 
accelerated and tractor development stimulated by 
the shortage of man power resulting from the call 
to the colors of hundreds of thousands of the most 
active workers. 

Probably no other industry has come more whole- 
heartedly to the support of the Government in the 
present crisis than the automotive industry. Dur- 
ing the past year leading engineers in the motor 
truck, tractor, airplane and motorcycle fields have 
developed for the Government apparatus of differ- 


ent kinds needed in modern warfare. The results 
of their work are just beginning to show and at Day- 
ton the engineers of the industry were given an op- 
portunity to see what had been accomplished. This 
feature of the meeting was a revelation to most of 
them. 

Even those engaged in working directly for the 
Government have for the most part been closely con- 
fined to their own particular lines, and have had 
little opportunity of learning what those in other 
departments were doing. The meeting served to 
broaden their views as to the work that is being 
carried on. 

At former summer meetings of the 8S. A. E. the 
entertainment features have always loomed large on 
the program. This year the times are not propitious 
for extensive entertainment. The need of the day is 
sober reflection and hard work. Many have to adapt 
themselves to new activities which call for the as- 
similation of new ideas. The Dayton meeting has 
been very helpful to them. 

The variety of the program offered, the success 
with which it was carried through by the commit- 
tee in charge and the devotion of the membership to 
the great cause, as shown by their willingness to sit 
through long sessions in a sweltering atmosphere, 
will stamp the Dayton meeting as one of the most 
remarkable held in the history of the society. 


Women Can Do Anything 


HE banker felt that his wife did not have the 

physical endurance to attend to her social cor- 
respondence without the aid of a secretary, and he 
was right. The Italian laborer felt that his wife 
was not physically able to carry firewood in loads 
of a hundred pounds or so a distance of a mile and 
a half more than once a day, and he, too, was right. 
The employer of women on light repetitive work in 
a manufacturing plant thought that women as a 
class were limited in their ability to work of this 
kind, but he was wrong. 

What women can do in industry depends entirely 
upon two factors. They are: first, the women 
chosen for the work, and second, the manner in and 
the extent to which they are trained. There is no 
limit to either the variety or kinds of work which 
they can do if these two factors are wisely regulated 
any more than there is a limit to what men can do. 
The banker’s wife could not carry firewood and the 
laborer’s wife could not handle social correspon- 
dence. Women must be picked wisely for their jobs, 
and then they must be trained. That’s all there is 
to it. 

In talking with manufacturers regarding the em- 
ployment of women for work that men exclusively 
have hitherto been called upon to do, one is greeted 
repeatedly with the statement that there are jobs in 
this or that particular line which women cannot 
possibly fill. One has only to call upon some other 
manufacturer who is also employing women to find 
that they are doing just what it was said they could 
not do. 

Thin, light-weight women cannot continually per- 
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form heavy physical labor; neither can thin, light- 
weight men. There are exceptions, it is true, but 
the general rule holds good. There are strong 
women just as there are strong men, and there are 
women who learn quickly and have ability to ac- 
quire a high degree of skili on work requiring ex- 
treme precision. There is no good ground for believ- 
ing that we shall not some day have women tool- 


makers. It is only a matter of training and 
experience. 

Those manufacturers who are hesitating to ex- 
tend their employment of women because they feel 
that they have work which women cannot do should 
open their eyes and look about them. There is evi- 
dence aplenty that they can do, or can be taught to 
do, any and every thing. 


The Importance of Numbers 


N a most interesting and instructive article which 

appears on another page of this issue of AUTO- 
MOTIVE INDUSTRIES, J. G. Coffin and H. T. Booth 
show mathematically that within the limits of pos- 
sible differences in quality or ability between two 
groups of fighting planes, the group with the larger 
number of combatants has the deciding advantage 
and will win out. The authors hold that numerical 
superiority is the controlling factor in air fighting 
to-day—that numbers count. 

It did not require this particular analytical treat- 
ment of the subject to convince most of us that what 
we want is lots of airplanes and then lots more of 
them. We have had it in our minds for some time 
that the only way to beat the Hun in the air, or at 
least one pretty sure way of doing it, is to swamp 
any planes he can put up into the higher altitudes 
with large numbers of our own. It did not require 
this mathematical expression of the superiority of 
quantity over quality to make us willing to take a 
chance on the quantity idea, especially when our 
hoped for quantity is linked up with the quality we 
know we can get; but the calculations of the authors 
are most impressive and provide confirmatory rea- 
soning of an excellent degree. 

It having been established and confirmed that we 
need quantity plus, iet’s get it. Let’s adopt all pos- 
sible methods of speeding up production. A sugges- 


tion along this line was made by W. B. Stout in his 
paper “Present Day Problems in Aeronautics,” 
which he read before the Society of Automotive En- 
gineers at Dayton this week. He said: 

“Taking the known principles of aerodynamics 
and performance of planes we now have and devel- 
oping production-constructions—parts that can be 
produced in thousands a day, tied up into bundles 
and shipped abroad for assembly over there—we 
can solve not only our immediate troubles, but lay 
a foundation for future perfection.” 

And he followed this by pointing out another way 
of accelerating the rate at which parts used in large 
numbers are produced. He advocated a more exten- 
sive use of metal as a substitute for wood in frame 
members and ribs. He pointed out that the one 
hundred million pieces which have to be “formed, 
glued, nailed and screwed together” to provide the 
wooden ribs for a lot of 20,000 planes can be re- 
duced to one-fiftieth of that number by the use of 
metal stampings. 

The production of a metal rib which could be 
stamped out at the rate of hundreds an hour and 
would conform to the aerodynamics and weight 
requirements would immediately release thousands 
of workmen for other purposes and help tremen- 
dously to get that overwhelming fleet of aircraft 
which cannot be obtained too soon. 


Study Your Labor Turnover 


N an article on the effects of proper housing 

on labor turnover which was published in a 
recent issue of AUTOMOTIVE INDUSTRIES the fact was 
brought out that only 1814 per cent of 840 manu- 
facturers who replied to a certain questionnaire on 
the subject keep a record of their labor turnover. 
In other words, of this particular lot of 840 manu- 
facturers, nearly 700 have no idea what it is cost- 
ing them each year to let old employees go and hire 
and train new ones to take their places. In this age 
of scientific management—in this day of high labor 
cost and unusual unrest among workers—this is 
more than surprising. It is amazing. 

The huge economic waste which results from a 
failure to apply modern methods to the solution of 
employment problems is beyond calculation. Labor 
turnover even under the best of existing conditions 


is to-day at the highwater mark and that very fact 
is the best of reasons for beginning now, in each 
and every plant where the beginning has not already 
been made, to study the problems intelligently and 
to apply means and methods of counteracting ten- 
dencies now at work. 

All of the 840 manufacturers upon 89 per cent of 
whom this indictment rests are not in the auto- 
motive industry, but we have other evidence which 
leads us to believe that what is true of the 840 is 
also true to an unfortunately large extent of our 
own industry as well. We, too, sent out a question- 
naire recently on a similar subject and the answers 
received disclosed the faci; that many of us do not 
know what we should know about the high cost of 


labor turnover. It is a subject which deserves and 


commands our serious and immediate attention. 
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Steel Withheld from 
Non-War Trade 


Action Only Temporary—Ex- 
pect Considerable Quantity 
for Industrial Use 


WASHINGTON, June 17—Tempor- 
arily, all steel shipments are being with- 
held from non-war industries. There is 
official authority, however, for the state- 
ment that there will be frequently dur- 
ing the war period considerable quanti- 
ties of steel and pig iron for consump- 
tion by non-war industries. 

Despite the announcement made last 
week by the War Industries Board that 
the new priority system would have no 
effect upon the steel shipments, which 
it was said would continue as in the past 
few months, it is evident that steel will 
be completely withheld from manufac- 
turers of non-war products for the time 
being. AUTOMOTIVE INDUSTRIES has had 
reports from several manufacturers stat- 
ing that steel has been refused, with the 
advice that a priority certificate order 
would be issued only if the steel were 
intended for war work. 

Within the next week a definite an- 
nouncement will be made by the War In- 
dustries Board on the steel situation, 
and what steel non-war industries may 
expect. The War Industries Board is in 
an uncertain position. Officials are frank 
in their statement that they do not know 
the fundamentals of the steel crisis, and 
are indefinite as to what action will be 
taken. There will be a conference be- 
tween the War Industries Board and the 
Steel Industry Committee on June 21, 
following which a definite statement will 
be made. 


War Board Without Information 


The War Industries Board has ap- 
parently acted without complete knowl- 
edge of conditions in the establishment of 
the priority system. The officials admit 
that they do not know the exact steel re- 
quirements of the Government. In an 
interview last week it was said that 80 
per cent of the steel production would be 
taken by the Government and the bal- 
ance divided equally between non-war 
industries, but this statement is not in 
accord with the present temporary cur- 
tailment of steel shipments to non-war 
industries. 

Steel makers seem to be as much 
puzzled as the War Industries Board and 
the various industries. Numerous re- 
quests for an interpretation of the priori- 
ties act have poured into Washington. 
No official answer has been given and 
none will be given until after June 21. 


In the interim manufacturers of non- 
war products. will have to operate cau- 
tiously. There is every hope that there 
will be a fair allowance of steel for all. 
Steel manufacturers disagree completely 
with the steel officials of the War Indus- 
tries Board over the shortage of steel, 
and even the Government officials have 
stated that there will probably be large 
quantities of steel at frequent intervals 
for general consumption. 


Restrict Imports of Leather 


WASHINGTON, June 19—Importa- 
tion of hides, skins, leather, tanned skins 
and manufactures of leather has been 
restricted by the War Trade Board. All 
outstanding import licenses for these ar- 
ticles as to ocean shipments after June 
15, 1918, have been revoked. Hereafter 
no licenses for shipments from overseas 
will be issued except for: Shipments of 
57,000 long tons cattle hides of specified 
weights and grades from South America. 
Shipments of other grades of hides or 
skins, leather tanned skins or leather 
manufactures from any Allies or neutral 
countries as may be certified by the War 
Industries Board. Shipments overland 
from Canada or Mexico or as back haul 
from Europe will be allowed. 


Prohibit Castor Bean Imports 


WASHINGTON, June 19—Importa- 
tion of castor oil or castor beans from 
the West Indies, Mexico, Central Amer- 
ica, Colombia and Venezuela is prohib- 
ited by the War Trade Board except 
when the United States Government is 
the consignee or when the importation 
is approved by the Bureau of Aircraft 
Production. Licenses for importation of 
castor beans and castor oil have been re- 
voked as to shipments made after June 
10, 1918. All applications for the im- 
portation of these commodities from the 
countries named when the consignee is 
other than the United States Government 
will be referred to the Bureau of Air- 
craft Production for approval. 


New Men at Aluminum Castings 


DETROIT, June 18—Howard Emery, 
who was manager of the Detroit plant of 
the Aluminum Castings Co. some years 
ago and was later transferred to the 
managership of the Manitowoc plant, has 
returned to the Detroit factory to occupy 
the position of manager. This position 
was recently vacated by Charles B. Bohn. 
Arthur Birge, previously manager of the 
Ames Tool & Shovel Co., Anderson, Ind., 
has replaced R. F. Dyer, recently re- 
signed, and is now district sales super- 
visor. 


Hanch MadeChief of 
Products Section 


Will Have Complete Charge of 
All Automotive Purchases 
for U.S. Army and Allies 


WASHINGTON, June 18—Charles C. 
Hanch, treasurer of the Studebaker Corp., 
South Bend, has been appointed chief of 
the Automotive Products Section of the 
War Industries Board. He succeeds H. 
L. Horning, whose resignation was ac- 
cepted the last week in May. 


Mr. Hanch will assume all of the duties 
which heretofore have been performed 
by Horning. He will have complete 
charge of all automotive purchases both 
for the United States army and for the 
Allies, these to include motorcycles, 
trucks, ambulances, trailers, passenger 
cars, tanks, artillery tractors, armored 
cars, airplanes, stationary gas engines 
and all automotive accessories. 

The Motor Transport Service of the 
U. S. Army, which controls military truck 
purchases, the Motor Equipment Section 
of the Ordnance Department, which buys 
the tanks and artillery tractors, and the 
many purchasing agencies of the Allies 
will lay their contracts before Mr. Hanch 
for final supervision before placing them. 


Will Supervise Orders 


Mr. Hanch will also supervise the al- 
location of Government orders for auto- 
motive products, and will bring about 
practical co-operation between the Gov- 
ernment agencies and the automobile in- 
dustry to supply war needs and also 
conserve the industry in so far as is 
possible. 


Mr. Hanch has been actively identified 
with the automobile industry since Aug- 
ust, 1902. He was born at Maywood, Ind., 
Nov. 19, 1867. For several years he was 
connected with the Bank of Commerce, 
Indianapolis, later becoming secretary 
and treasurer for the C. L. Storre Lum- 
ber Co. in the same city. He was for 19 
years connected with Nordyke & Mar- 
mon as credit man and_ treasurer 
and first became affiliated with the 
Studebaker Corp. on March 1, 1915, when 
he was appointed assistant to the first 
vice-president. Later he was made treas- 
urer, which position he now holds. For 
the last 5 years Mr. Hanch has been 
chairman of the Patents Committee of 
the National Automobile Chamber of 
Commerce. 


H. L. Horning, whose place Mr. Hanch 
takes, was made chairman of the Auto- 
motive Products Section in July, 1917. 


(Continued on page 1234) 
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Export Restrictions 
Modified 


Ban Lifted on Automobiles for 
European Neutrals and 
South America 


WASHINGTON, June 19—The War 
Trade Board to-day announced important 
rulings concerning the exportation of 
certain commodities including passenger 
automobiles and motorcycles with spare 
parts therefor not including tires, or 
accessories to European neutral nations. 
This action it is believed will accomplish 
much in the effort to destroy the com- 
mercial relations between Germany and 
these countries while at the same time 
having an excellent effect upon America’s 
trade balance and the rate of exchange. 

While European Holland and Den- 
mark proper are mentioned specifically 
in the announcement as countries to 
which the articles mentioned in the an- 
nouncement may be exported under 
license, the plan is much broader than 
this and it is reported unofficially that 
an understanding has been arrived at 
with Switzerland, Spain, Sweden and 
Norway whereby they also are to receive 
the commodities included in the list. 

It is understood also that favorable 
consideration will be given to applica- 
tions for license to export the listed 
commodities to South American countries 
where tonnage is available and it is 
shown that the articles are not demanded 
by the war program of the United States 
or its Allies. Ships bringing nitrates and 
other war necessities to this country 
from South America may carry such 
cargoes on their home trips. 


To Reduce Air Mail Rate 


WASHINGTON, June 18—Mail rates 
of air service between New York and 
Washington will be reduced. Announce- 
ment will be made shortly of the amount 
of reduction. The success of the service 
and the fact that the capacity of the air- 
planes is not fully utilized are the rea- 
sons for reducing the rate. In the first 
month’s operation of the service 5.2 tons 
of mail matter were carried, traveling 
11,109 miles at an average speed of 70 
miles per hour. The total time in the 
air was 157 hours and 59 minutes. 


Manufactured Rubber Shut Out 


WASHINGTON, June 19—Importation 
of manufactured rubber articles is pro- 
hibited after June 25. This ruling by the 
War Trade Board follows restriction of 
the importation of crude rubber ordered 
recently to save ship tonnage. It will 


prevent unfair competition on the part 
of foreign manufacturers who were pre- 
paring to ship quantities of rubber tires 
and other rubber products into this 
country, thus taking much from domestic 
manufacturers whose allotments of rub- 
ber have been reduced. The ruling ap- 
plies to all manufactured goods wherein 
rubber is the principal constituent. Ar- 
ticles containing rubber weighing not 
more than 5 per cent of the total weight 
of the article may be exempted from the 
restriction. 


Government to Control Labor 


WASHINGTON, June 18—President 
Wilson, in a proclamation, announces the 
control of labor through the United 
States Employment Service of the De- 
partment of Labor told of on page 1238 
in this issue. It is a voluntary co-opera- 
tive plan between the Government and 
employers of more than 100 workers. 
Confusion as to essential products, un- 
necessary migration of workers, compe- 
tition between employers for labor, are 
the causes set forth by the President for 
the new plan. 


To Stabilize Oil Prices 


WASHINGTON, June 20—The Na- 
tional Peroleum War Service Committee 
has been asked by the Oil Division of the 
United States Fuel Administration to 
co-operate in the development of a com- 
prehensive plan to stabilize the price of 
crude oil and to establish definite and 
fixed differentials for the various quali- 
ties of crude. The War Service Com- 
mittee is making a thorough study of the 
subject, and with the assistance of its 
Advisory Committee is consulting the 
various factors in the industry with a 
view to suggesting a plan which will 
stimulate maximum output and give rea- 
sonable earnings. 


Personnel Changes at Federal 


DETROIT, June 18—T. C. Beal, for- 
merly commercial agent for the Michigan 
Central at Pittsburgh, has been appointed 
traffic manager of the Federal Motor 
Truck Co., succeeding H. J. St. Aubin, who 
was drafted. George F. Currie, cashier, 
has also resigned from the company to 
join the colors. 


Walker Buys General Vehicle Equipment 


CHICAGO, June 19—The Walker Ve- 
hicle Co. has bought the parts, jigs and 
tools of the Long Island City plant of 
the General Vehicle Co., which was re- 
cently taken over by the Government for 
war work. The manufacture of G. V. 
trucks will be discontinued, and service 
on them will be maintained by the 
Walker company. Production of Walker 
electrics will be increased rapidly. 


Commend Naval Air 
Work 


Committee Pleased with Prog- 
ress—No More Rigid Dir- 
igibles To Be Built 


WASHINGTON, June 19—The Com- 
mittee of the House of Representatives 
appointed for investigation of conduct 
and administration of naval affairs, com- 
mends the naval aircraft construction 
work performed. That part of the re- 
port bearing upon aircraft reads as fol- 
lows: 


We have examined the naval aircraft situ- 
ation and find many matters of great in- 
terest, and much of our information is not 
now open for public discussion. 

This was the one development of material 
which no amount of foresight would have 
enabled the navy to prepare adequately. The 
growth of airplanes and hydroplanes has 
been so rapid that nothing short of actual 
war conditions would insure a large number 
of up-to-the-second machines with aviators 
trained to handle them. 

In the earlier stages of its undertakings 
the naval air service met many discourage- 
ments, but the perfection of the liberty motor 
and the use of large sums of money in con- 
junction with the army to finance manufac- 
turers have, under the direction of the air 
service, produced results that now promise 
to meet the requirements of this important 
branch of the navy. 

The aircraft program is in charge of Capt. 
Noble E. Irwin, and we commend to the 
entire commit*%ee the careful reading of his 
hearings, and especially a recent interesting 
and informing report made by him, now on 
file with the secretary of the committee. 


The report filed by Captain Irwin with 
the committee is not available for public 
information because of military reasons. 
The hearing of Captain Irwin by the 
Committee on Naval Affairs developed 
the following information: 

The Navy Department considers it un- 
desirable to build more rigid dirigibles 
and is manufacturing only the non-rigid 
types made of cloth, inflated like a balloon 
and without metal or woodwork. The 
fuselage of the car attached to this type 
is like the fuselage of a War Department 
airplane. 

The rule in connection with establish- 
ment of training schools for fliers is to 
limit it to 90 machines because more 
than that number creates great possi- 
bilities of collisions in the air. 

The advanced training schools are sep- 
arated from the preliminary training 
schools and include instruction in bomb 
dropping and gun fire. 

The sizes of the airplanes change so 
frequently that new hangars have fre- 
quently to be constructed. 
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Congress Will Recognize Trucks as Being 
100 Per Cent Utilitarian 


Addsess of George M. Graham, Chairman of Motor Truck Com- 
mittee of N. A. C. C., Persuades Ways and Means Committee 
That Commercial Vehicle Is Not in Class with Chewing Gum 


WASHINGTON, June 18—Congress 
will, in the new revenue bill, recognize 
motor trucks as being 100 per cent utili- 
tarian. Motor trucks will not be taxed 
in the next revenue bill unless other 
necessities are taxed. They will not be 
classified in the new bill with such 
luxuries as cosmetics and chewing gum, 
as they were in the first war revenue bill. 
These forecasts are based upon the recep- 
tion accorded the address of George M. 
Graham before the Ways and Means 
Committee this week. Mr. Graham ap- 
peared as the Chairman of the Motor 
Truck Committee of the National Auto- 
mobile Chamber of Commerce. 

The trend of Mr. Graham’s talk was 
that truck makers do not object to being 
taxed, do not object to an increase in the 
present tax, but do strongly disapprove 
of classification of motor trucks with 
luxuries. 

Utility Not Questioned 


At the outset of the address Congress- 
man Claude Kitchin, chairman of the 
committee, expressed his sympathy with 
Mr. Graham’s plea. In fact every con- 
gressman who questioned Mr. Graham 
displayed complete approval with the 
view that motor trucks are purely utility 
vehicles. 

The presentation included descriptions 
of the uses of motor trucks and told of 
the 6000 war trucks which have been 
driven over land carrying spare parts 
and other supplies from the Middle West 
to points of embarkation. 

In addition Mr. Graham told of the Re- 
turn Loads Bureaus, of the Rural Express 
Routes, of the increase in production of 
food by trucks and of the reduction of 
railroad congestion through the introduc- 
tion of motor vehicles for short hauls. 

Congressman Dickinson introduced the 
recent moving of the Shipping Board by 
motor truck from Washington to Phila- 
delphia as evidence of motor truck possi- 
bilities. 

Asks Fair Classification 


Mr. Graham agreed that where high- 
ways are worn by passenger cars and 
motor trucks they should be repaired and 
maintained by those interests through 
government taxation. He asked for the 
aid of the congressmen for the improve- 
mert of the roads and for the means of 
their permanent improvement. 

Coming before congressmen who have 
been exasperated and wearied by re- 
quests for tax reduction, asking for no 
such reduction in motor truck tax and 
demanding only a fair classification of 
trucks as utility vehicles, Mr. Graham 
had the sympathy of every congressman. 
At no time during the presentation of his 
statement was there a word of disap- 
proval and there were frequent nods of 


accord on the part of the members of the 
Ways and Means Committee to his state- 
ments. 

The difference in cost and the difference 
in profit between passenger cars and 
motor trucks was introduced by Con- 
gressman Kitchin, who asked if there 
was the same percentage of profit. Mr. 
Graham informed him that owing to the 
fact that truck makers have had to create 
a market for motor trucks the selling cost 
has been greater and consequently re- 
duced the margin of profit on trucks be- 
low that on passenger cars. 

The problem of taxing motor trucks by 
horsepower or weight developed the in- 
formation that trucks are not graded 
according to horsepower and the con- 
gressmen were left with the impression 
that assessment of motor trucks by 
weight would be equitable. 

Following is Mr. Graham’s statement: 
It is my assignment to present for your cou- 

sideration certain facts and arguments in 


relation to the motor truck industry. My au- 
thority comes not only from the National 
Automobile Chamber of Commerce, which 


includes in its membership most of the prin- 
cipal manufacturers of motor trucks, but also 
from other manufacturers not affiliated, but 
with whom we work in harmony. 

l am therefore within the facts in stating 
that 100 per cent of motor truck manufac- 
turers are in accord with the viewpoint which 
i shall here present. 

For dealing with matters concerning the 
motor truck industry, the Chamber maintains 
a motor truck committee resident in Wash- 
ington. Of this committee I am chairman. 

We shall confine our presentation entirely 
to the utility of the motor truck. We shall 
also strive to prove that this utility causes a 
vital relationship to a swift war victory. 

There has been no intimation of your plans 
in respect to motor trucks. We do not know 
whether you propose to maintain the present 
tax, to increase it, or whether in the work- 
ing out of a scientific schedule you will deem 
it wise to free it entirely from taxes. That 
is a matter which you gentlemen must decide. 

We desire that you should have before you 
in your deliberations certain important infor- 
mation which may be of value in reaching a 
decision. 

We regard the amount of the tax as unim- 
portant compared to the principle at issue. 
We are not concerned merely in the saving 
of money—we wish to establish our useful- 
ness. 

If it be vour concern only to raise revenue 
without regard to where the burden falls, 
ind if yeu plan to tax equally all necessities, 
we are content, no matter what our per- 
centage may be. 

But if, as has been indicated by the Presi- 
dent of the United States and by the Secre- 
tary of the Treasury, it is your purpose to im- 
pose the greater weight of taxation on lux- 
uries, we should like to direct to your atten- 
tion that the motor truck should be exempt 
or be assessed the minimum. 

If in your judgment it may seem that we 
are unduly concerned in establishing the utili- 
tarian nature of our product, I should like to 
recall to your attention that in a previous 
bill we were placed in a non essential class, 
together with phonographs, jewelry, per- 
fumes, chewing gum, ete. It is because such 
a classification fails so signally to estimate 
the practical usefulness of the motor truck 
that we are desirous of proving its true status 
to vou. 

The motor truck is essentially and solely 
a utility. 

It is not an ornament. It 
function of entertainment. 

In fact. no medium of transportation can 
now be classed as anything but a necessity. 

We believe that this applies to a subston- 
tial degree to passenger cars. for they offer 
a medium of rapid communication at a time 


discharges no 
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When tailroad and street railway facilities 
are already overtaxed, and when a depleted 
man power requires that every man should 
do several men’s work. 

Those of us who are carrying on our. part 
of the war at home are entirely content to 
do two men’s work, or five men’s work, if 
maybe, but we ask you to give us with as 
little tax as possible the facilities wherewith 
to do it. 

In the hearings in the present bill we are 
separately presenting the cases of the pas 
senger car and of the motor truck for you 
assistance, in order that you might have ua 
chance to give separate consideration to each 

in yesterday’s discussion of passenger cars 
I was impressed by the fact that some of 
you gentlemen advocated taxes on passenge) 
ears not alone for purposes of revenue, but i) 
the hope that the extra cost might deter pur 
chasers, and by reducing demand and output 
free labor and material tor war work. 

[ also noted some disagreement among yor 


as to what division of passenger car us: 
could be made as between pleasure anid 
utility. 


Admitting that there may be differences ot 
opinion in this connection, certainly you have 
no such disagreement as to the motor truck 
This has a 100 per cent utility application. 

{ am sure that none of you gentlemen woul 
wish to restrict the use or production ot mo 
tor trucks. Our main hope is that when you 
determine your action in respect to trucks 
that you shall have prominently in mind thei 
increasing importance as part of the nation’s 
transportation system. 

It is conceded that to win the war we must 
have production. We ask you to class the 
motor truck as an instrument for distributing 
that production. 

Congested traffic admittedly constitutes on: 
of our greatest war problems. You cannot 
speed up production unless your sources of 
communication are rapid and regular. This 
was proved almost tragically last winter 
Insufficient transportation more retarded ou: 
rapid and efficient entrance into the war tha: 
could a legion of Huns. 1 need hardly recall 


to you gentlemen that in order to send t 
France urgently needed cargoes, the Fue 


Administrator found it necessary to suspend 
ali manufacturing for five days, that freight 
trains might be free to take to the seacoast 
necessary coal for these ships. 

Enormous growth of business and the ex 
traordinary transportation burdens imposed 
by the war have virtually overwhelmed both 
railroad and steamboat facilities. 

In spite of the notable progress the rail 
roads have made, it is a fact that there is 


still need for every possible ton of haulage 
capacity. 

Railroads have more freight than they ca) 
handle. So have steamboats. It is only 


transportation over the highways that affords 
any great possibility of relief, for here the 
ultimate of performance has hardly yet bee 
approached. 

Manufacturers and merchants, often unabi 
to move their products by rail or boat, have 
been turning to motor trucks in increasing 
numbers. 

The farmer, dependent as 
scheduled access to his market as on the 
productivity of his farm, is now finding i: 
the truck an invaluable medium of food trans 
portation. 

The truck comes to his aid at a time whe! 
he is sore pressed. It gives him the equiv 
alent of man-power when he cannot hire 
farm hands. The truck will replace from twe« 
to four men. It will carry twice the load ir 
half the time. It will make available for othe: 
production five acres of land whose crop is 
required to feed a horse every year. 

Purveyors to the Government in war ma- 
terials have been able greatly to facilitate 
the construction of plants and the movement 
of their product by recourse to the commercia! 
vehicle. 

A system of return loads, conceived am 
carried into execution by the Highways 
Transport Committee, has assured that trucks 
will run efficiently with a full load each way 


much on rapic 


This method conserves the highways and 
gasoline. for it means that a truck is con- 


_ stantly being applied to useful effort. 


Trucks that are used in snort haulage are 
already playing a big part in freeing freight 
cars for distance hauls, and relieving the ter- 
minals. 

yovernment truck trains running fron 
cities in the Middle West to the seacoast are 
establishing the practiesbility of overland 
delvery by power vehicles. 

The United States and its allies have found 
that the motor truck is a vital part of the 
war organization. A recent war department 
order, No. 38, organizing the United States 


Motor Transport Service, is a signal recog- 
nit‘on of utility. 
These are all signs of the times. The) 


show what increasing derendence business is 
placing on the power vehicle. War has in- 
creased this dependence. It has made the 
motor truck a patriotic asset. 
Tmportant commercial and official bodies 
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have borne testimony to the truth of this 
fact. 

The United States Chamber of Commerce 
has passed resolutions pointing out the need 
of relieving congestion by utilizing the high- 
ways for all pussible transportation. The 
Department of Agriculture has encouraged 
the application of trucks to the moving of 
food. ‘Che Fourth Assistant Postmaster-Gen- 
eral is also working out notable achieve- 
ments in the same direction. 


Stimulation of Highway Traffic 


The United States Government, through 
the creation of the Highways Transport Com- 
mittee, organized as part of the Council of 
National Defense, has testified its belief that 
stimulation of highway transportation is a 
much desired development. 

On the first of January, 1918, there were 
100,000 trucks in the United States. It 
would be better for the country had this 
number been five times as yreat. 

On the basis of the first three months’ 
production 275,000 more will be turned out 
in 1918; 50,000 of these will go into war use 
in Europe; 40,000 will be used to replace 
those withdrawn by the law of wear and 
tear, which will mean there will be 585,000 
trucks in the service of the commerce of the 
United States at the end of 1918. 

The smallest of these trucks has a capacity 
f£ half a ton. The range progresses to 10 
tons with the aid of trailers. 

The potential haulage capacity of such an 
immense fleet can readily be understood. 
Nothing should be done to discourage it. 

Every one of these trucks has an influence 
on general conditions, and by facilitating 
the business of the country, becomes an ele- 
ment toward rapid winning of the war. 

It does not seem unfitting at this time to 
call the attention of you gentlemen to the 
war record of motor truck manufacturers. 
When the War Department wanted trucks 
we produced them. We produced them in 
the proper quantities, in the right condi- 
tion, and on time. Nobody has yet been 
called upon to ask for an investigation in 
‘onnection with delivery of motor trucks. 

No one can dispute the usefulness of these 
war trucks, but those which are working at 
home are almost equally essential. It is hard 
to draw the dividing line. Many a truck. 
by hurrying war supplies at home, is render- 
ing service only a shade less valuable than 
that being pérformed by the war _ trucks 
“Over There.”’ 


Truck Great Commercial Influence 


Every truck put in service brings the 
manufacturer nearer his market, brings the 
farmer nearer the consumer, brings the fin- 
ished war order nearer the shipping point, 
facilitates rapid filling of orders, supplies 
the equivalent of the man power lost by the 
withdrawal of soldiers from civilian life, ex- 
erts its helpful influence in keeping down 
living costs, makes less serious the shortage 
of horses, and restores the gaps in organiza- 
tion occasioned by war deficiencies of labor, 
material and transportation. 

We submit that the motor truck is virtually 
a’ war instrument, even though it be applied 
to peace uses. We submit that it is only fair 
to tax it provided a similar revenue be ex- 
icted frem ships, freight cars, locomotive en- 
zines, elevators, typewriters, safes, desks, 
and other factors of transportation or busi- 
ness equipment. 

Do we not at every point prove utility? 

Are we not entitled to be classed with the 
most vital necessities and to share their bur- 
dens or their immunities? 


Ford Enters Senatorial Race 


DETROIT, June 18-—At the request of 
President Wilson, Henry Ford has agreed 
to become a candidate for United States 
Senator from Michigan. In the majority 
of cases his candidacy is viewed with 
favor. After deciding to enter the race, 
Ford made the following statement: 


At President Wilson’s request I have de- 
cided to accept the nomination for Senator 
from Michigan if tendered me. Realizing 
that there are exceptional opportunities for 
service to our people during the present and 
coming readjustment, I am ready and willing 
to do everything I possibly can to assist our 
President in the great work. Every man 
must expect to make great future sacrifices 
and be prepared to serve wherever the great- 
est need exists. 
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Jobbers’ Exhibit To 
Be Oct. 28 


Will Be Staged in Chicago at 
Same Time as Fall 
‘Convention 


HOT SPRINGS, June 14—The much 
talked of business exhibit of the National 
Association of Automobile Accessory Job- 
bers is to be held Oct. 28-Nov. 2 in Chi- 
cago, at the time of the fall convention 
of the organization. This was definitely 
decided this week here at the association’s 
summer session. Both manufacturing 
and jobbing members are strongly in 
favor of it. 

The exhibit will be strictly a trade en- 
terprise and will not be open to the pub- 
lic. Dealers will be admitted during the 
forenoon while the jobbers and manufac- 
turers are holding their convention 
sessions, and in the afternoon the jobbing 
and manufacturing divisions of the trade 
will utilize the exhibit for business pur- 
poses. It will be possible for the buyers 
of jobbing houses to meet the manufac- 
turers and line up goods for the jobbers’ 
catalogs so that they may be issued about 
the first of the year. 

As the trade is operating at present, 
the jobbers do not issue their catalogs 
until after they have seen the winter 
shows which delays the catalogs until 
spring. Dealers will not buy goods until 
they have seen the catalogs, and the re- 
sult is that the whole industry is set back 
several months. 

It is probable the show will be held in 
Medina Temple. An effort is to be made 
to have luncheon facilities at the place 
of the exhibit so that those attending can 
go from the meetings to luncheon and 
immediately to the exhibit. 

While a manager will be engaged for 
the exhibit, the enterprise is in charge 
of a committee consisting of L. P. Halla- 
day, L. P. Halladay & Co., Streator, IIl.; 
William K. Norris, McQuay-Norris Mfg. 
Co., St. Louis; George L. Brunner, Brun- 
ner Mfg. Co., Utica, N. Y.; R. R. Engle- 
hart, Sieg Co., Davenport, Ia., and Sidney 
F. Beach, Motor Car Supply Co., Chicago, 
president of the association. The first 
three are manufacturers and the last two 
jobbers. 

Prior to the convention it had been 
planned that space would be allotted in 
the order in which applications have al- 
ready been received by Commissioner 
William M. Webster, but, inasmuch as a 
difference of opinion on some points con- 
cerning the exhibit had caused some man- 
ufacturers to delay entering their appli- 
cations, it was voted at the convention to 
disregard all previous requests and begin 
the applications all over again. 

The organization also is considering 
changing its name to International Auto- 
motive Equipment Association. Reasons 
for using most of these terms are readily 
understood. The term “accessories” is 
being dropped in favor of the word 
“equipment” because it is considered that 
accessories is a belittling name, indicat- 
ing that these automotive products are a 
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very subsidiary merchandise, whereas, 
as a matter of fact, a big percentage of 
the merchandise manufactured and 
jobbed by the members of the association 
is very essential as replacement and 
equipment material. Most of the mer- 
chandise handled is necessary for the 
continued operation of America’s several 
million cars. As concerns the word “au- 
tomotive,” the association members are 
already supplying truck, tractor and 
other trades as well as that in cars. 

One of the bright spots at the session 
was the sale of a pair of socks for $10,- 
255.50 for the Red Cross. They were 
Knit by Mrs. Ludwig Wolff, mother of 
Mrs. T. M. Brooks, Chicago. The amount 
realized by the sale does not represent 
one bid. While there was only one pair 
of socks, each bidder paid whatever he 
bid. The highest bidder was Robert A. 
Stranahan, president of the Champion 
Spark Plug Co., Toledo, who bid two- 
thirds of all that had been contributed, 
amounting to about 40 per cent of the 
total. George Woelfel, Jr., secretary to 
Commissioner Webster, was the auction- 
eer. 

As usual, the association took up a few 
trade abuses, such as the use of free sam- 
ples and prize packages by manufacturers, 
the resentment of jobbers at the use upon 
them of the association’s collection 
bureau and the effort of dealers in some 
sections to secure jobbing prices by pool- 
ing their purchases. The jobbers at a 
separate session went into a discussion of 
the best methods of meeting the rising 
cost of doing business and of handling 
traveling men’s sales expenses. 

It was voted to change the time of the 
annual meeting from January to October, 
which means that the present officers will 
end their terms next fall. 


Co-ordinate Land and Water Transporta- 
tion 

WASHINGTON, June 18—The first 
comprehensive co-ordination of inland 
waterways and motor truck transporta- 
tion starts this week at Troy, N. Y. The 
Harvie Transport Co., operating a 5-ton 
motor truck from Troy to North Adams 
and Williamstown, Mass., and Benning- 
ton, Vt., is hauling freight or express de- 
livered at the docks in Troy by the Troy 
Evening Line, which operates between 
New York City and Troy. 

The plan includes store-door collection 
from the shippers at New York by a 
motor truck express company in New 
York City and store-door delivery by the 
Harvie company to the consignee. 

It is expected that four 5-ton trucks 
will be operated by the Harvie company 
within 30 days. A combination of rates 
has been established equal to the regular 
express rates. This marks the first step 
for a co-operative transportation by the 
Highways Transport Committee and the 
Inland Waterways Transportation Com- 
mittee. Raymond Beck of the Highways 
Transport Committee, is handling this 
plan from the motor truck end, working 
directly with the Department of Agri- 
culture, which controls the waterways 
transportation. 
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Overland Will Make 
Fewer Models 


Program of War Econcmy Calls 
for Discontinuation of Sev- 
eral Types of Cars 


TOLEDO, June 17.—Willys-Overland, 
Inc., will discontinue the manufacture of 
two or three models, in accordance with 
next year’s program of war economy and 
efficiency. In September or October, 
model 4, the new low-priced car, will be 
made the leading model of the company. 
The company has been eliminating mod- 
els every month and has already re- 
duced the number to sixteen. The price 
of the new car is not yet determined, 
but it is stated that it will be much 
higher than $500. The company re- 
ports that all dealers have been notified 
of another price increase in its present 
models. This is the second advance since 
April. The new prices which have not 
been fixed as yet will take effect July 
15. 


Despite newspaper reports to the con- 
trary, Willys-Overland, Inc., is not plan- 
ning the construction of a new automo- 
bile manufacturing plant in Canada for 
the production of the new car. The com- 
pany has a plant in Toronto where it 
buiids the Sunteam, and when the new 
car is ready for production, the same 
building will be used by the eompany to 
assemble it; no other structure will be 
built for this purpose. 


According to officials of the company, 
two models of trucks will be brought out 
by the first of next year. These will be 
of 1 and 2-ton capacities. 

In connection with the many war ac- 
tivities in which the Overland company 
is engaged, it was able to ship 10,700 
cars during May and for the first half 
of 1918 its output was about 55,000 cars. 
It is difficult to state what the next six 
months’ production will be, but it is es- 
timated by the company that not more 
than 100,000 cars will be made this year. 
Last year 140,002 cars were shipped. 


Record Year for Gaston, Williams & 
Wigmore 


NEW YORK, June 19—Gaston, Will- 
iams & Wigmore attained new high rec- 
ords in gross business during the fiscal 
year ended April 30, 1918, despite the 
handicaps of export trade. The final 
net balance was reduced substantially, 
however, by the establishment of a 
special reserve against Russian losses. 
Total volume of sales in the year was 
$57,557,991, as compared with $440,950,- 
995 in the preceding year. This was an 
increase of $12,586,996, or 28 per cent. 

The surplus income available for divi- 
dends from the earnings, after all 
charges, was eaual to $1,298,487, or $4.33 
a share on 300,000 shares outstanding. 
The total net income before writing off 
the Russian accounts was $3,188,727, 
equal to $10.63 a share. This shows an 
increase of 26 per cent over the $2,604,- 
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tive Products Section of the War In- 
dustries Board 


Hanch Heads Automotive Section 
(Continued from page 1230) 


Mr. Horning who is secretary of the 
Waukesha Motor Co., Waukesha, Wis., 
resigned because of the pressing need for 
his services by his own company, which 
increased its business from $375,000 in 
1914 to $7,500,000 in 1918. 


306 surplus for the prior surplus year, 
equal to $8.68 a share. 

Current assets of the organization, as 
of April 30, 1918, totaled $19,964,730 as 
against $7,135,775 current liabilities, 
leaving a working capital of $12,728.955. 

The following table gives a comparison 
of the company’s financial status for the 
fiscal year ended April 30, 1918, and that 
of April 30, 1917: 


1918 1917 
Current assets......... $19,964 730 $19,937,048 
Current liabilities...... 7,135,775 5,994,957 
Working capital........ 12,728.955 13,943,091 
POP GUIS. oc. c:cessweuss 42.09 46.47 


Southern Truck Buys Factory Site 


GREENSBORO, N. C., June 19—The 
Southern Truck & Car Corp., recently 
organized here for the manufacture of 
automobiles, trucks and airplanes, has 
bought a plant on which a factory will 
be erected. The company expects to 
start production of trucks by Aug. 1. 
Passenger cars and airplanes will be 
made later. 


$100 Advance on Oldsmob’le 


LANSING, June 17—The price of the 
Oldsmobile six will be advanced $100 
July 1 as follows: 


Model Old Price New Price 
37 $1,195 $1,295 
Increases are anticipated on other 


models, but figures have not been an- 
nounced. 
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Plan 5000 Members 
in 90 Days 


National Dealers Association 
to Build Strong Organization 
in Quick Time 


CHICAGO, June 15—The National 
Automobile Dealers Association, which 
was organized a year ago, met at the 
Hotel LaSalle yesterday and to-day and 
outlined plans for conserving the inter- 
ests of the trade during the trying period 
through which we are passing. 

One of the principal things undertaken 
is an intensive membership campaign, 
which it is planned will bring in 5000 
members in 90 days or less. The cam- 
paign has been placed in charge of E. E. 
Peake, secretary-treasurer of the Kansas 
City Motor Car Dealers’ Association and 
president of the National Association of 
Automobile Show Managers. Peake and 
President F. W. A. Vesper, St. Louis, will 
co-operate in this work and plan to attend 
many dealer meetings throughout the 
United States during the next few weeks. 

The association through its War Serv- 
ice Committee has outlined certain con- 
servation plans for the elimination of 
waste and the release of man-power for 
war purposes, and at its meeting here 
took steps to have these plans more gen- 
erally adopted in all cities. One of the 
major steps is the reduction of free serv- 
ice and the closing of business places 
nights and Sundays, leaving only a mini- 
mum number of men in charge to care 
for such business as it is impractical to 
handle during regular business hours. 


H. O. Smith Leaves J. & D. 


CHARLOTTE, N. C., June 18—H. O. 
Smith has sold his interest in the J. & D. 
Tire Co. and has resigned from the presi- 
dency of the organization. W. F. Smith 
has been elected president to succeed him, 
and will also act as general manager for 
the company. E. M. Downs has been 
made vice-president and factory man- 
ager and R. L. De Lisser remains sec- 
retary. H. O. Smith, the former presi- 
dent, who had been head of the organ- 
ization since its formation four years 
ago, was for many years president and 
general manager of the J. & G. Tire Co., 
and prior to that occupied a similar posi- 
tion with the Indianapolis Rubber Co. 
He has not yet made definite plans for 
the future. 


Goodyear Record Sales in April 


AKRON, June 18—Sales of the Good- 
year Tire & Rubber Co. for the month of 
April aggregated $14,881,933, the largest 
month in the company’s history and a 
rate which if continued for a year would 
mean a gross businezs of $178,000,000. 
Sales for the fiscal year ended Oct. 31, 
1917, totaled $111,450,643. For the first 
6 months of the present fiscal year ended 
April 30, sales totaled $60,461.804, which 
is $17,220,754 in excess of the correspond- 
ing period of the previous year, or a 40 
per cent gain. ‘ 








— 
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Fisher Body Earn- 
ings $4,352,078 


Deduction of Taxes Brings 
Record Amount to Level 
of Preceding Year 


DETROIT, June 19—Net earnings of 
the Fisher Body Corp. for the fiscal year 
ended April 30, 1918, were $4,352,078 as 
compared with $2,876,407 in the preced- 
ing fiscal year. After deduction of in- 
terest and taxes, a surplus of $2,854,482 
remained, an increase of $75,673 or 2% 
per cent over the preceding year. 

A total of $326,305 was paid in pre- 
ferred dividends last year, as compared 
with $262,500 the year before, and the 
surplus increased from $1,902,245 to $4,- 
309,568 in the last fiscal year. Current 
assets of the company on April 30, 1918, 
totaled $19,071,478 and current liabilities 
amounted to $8,624,886, leaving a net 
working capital of $10,446,592. 

The consolidated income account for 
the fiscal year ended April 30, 1918, com- 
pares as follows: 








1918 1917 
Net earnings* ...... $4,302,078 $2,816,407 
RAINE! obo: Sh ereca ei oree. 203,111 96,619 
PRE MRT, vvecincece nee eae 615,043 
TAMOE cscccmcecnees Soe 4e0 8 sanees 
BOPIMIGES cacceciices Seeeekee $2,164,745 
Pfd. dividends....... 326,305 262,500 
POMIOMOOS  okkccces Saeaie $1,902,245 


*Net earnings after deducting all expenses, 
depreciation. etc. 

7Proportion of earnings accrued to Aug. 
21, 1916, the date of inception of the Fisher 
Body Corporation. 

tEqual to $12.64 a share on 200,000 shares 
of common stock (no par value). 

The consolidated balance sheet, as of 


April 30, 1918, compares as follows: 








ASSETS 
1918 1917 

Property and plant. .*$7,055,156 $4,839.704 
go ae 250.000 250,000 
Materials and sun’lies 6.333.396 4.321.602 
Accounts receivable... 2,731,565 1,821 046 
Investments? ....... 162,492 5,218 
Securties owned .... 203,225 8  .aivenee 
er 2,951,361 750,344 
Deferred charges ... 72,584 35,513 

NE a iva Race Seine $19,759,780 $12,023,428 

LIABILITIES 

Preferred stock ..... $4,714 000 $5.000,000 
Common stock ..... 2,111,325 2,111,325 
Advanced by U. S. 

Government ...... (eo): rr 
Notes payable ...... 2,684,554 1,480 000 
Building WOANS «2.65 cisvecc 300,000 
Accrued wages, inter- 

Ge CRE coerce acs 288,194 225.425 
Accounts payable ... 2.166.205 1,004,433 
Reserve for taxes ... 1,541,000  ~=...... 
IE 6s 6 eer ata 4,309,568 1 902.245 

EE ects ence eons $19,759,780 $12.023.428 


*Denreciated valuation. 
_ +Preferred stock of the company purchased 
in anticipation of retirement. 


Importation of Cotton Restricted 

WASHINGTON, June 19—All out- 
standing licenses for the importation of 
Egyptian cotton have been revored by 
the War Trade Board in a new ruling re- 
garding shinments from abroad after 
June 20, 1918. These provisions are: 


1. Hereafter no licenses will be issued for 
the importation from Egypt of brown and 
other low grade Egyptian cottons. The cot- 
tons covered by this )rovision include the 
grades known as Mithed Affi, and Upper 
Egyptian. and other grades having a staple 
of 1% in. in length and less. 
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2. Saskellarides and other’ high-grade 
Egyptian cottons commonly known as Sakele, 
having a length of staple of 142 in. or more, 
may be imported +» the amount of 80,000 
bales during 1918. Importations will be ¢m- 
bargoed for the remainder of the year when 
the total has reached this amount. 

3. All cotton imported under this arrarnge- 
ment will be controlled by the Textile <Al- 
liance, Inc., in advisement with the War 
Industries Board and the Department of 
Agriculture, and by them allocated to various 
manufacturers, making necessary articies. 


Fiat Donation to Soldiers Fund 


TURIN, ITALY, June 1—A donation 
of about $400,000 has been made by the 
Fiat company to the Italian National 
Fund for Soldiers. This is the largest 
single donation made to the fund by a 
commercial organization. 


Demonstration Scheduled for 
July 


SALINA, KAN., June 19—The national 
tractor demonstration which the National 
Implement & Vehicle Assn. planned to 
hold either in this city or Wichita, in 
July, has been scheduled to take place in 
Salina the week beginning July 29. Plans 
and rules of operation are now being 
formulated. 


Tracter 


Cleveland Pneumatic Tool Plant Sold 


CLEVELAND, June 19—The plant of 
the Cleveland Pneumatic Tool Co., at 
Hawthorne Avenve and Ashland Road 
S. E., has been sold to the Buckeye Brass 
& Mfg. Co. The deal included part of the 
Cleveland Pneumatic Tool equipment. 
The Buckeye company was organized 8 
year ago, and has outgrown its present 
plant. 


United Motors Service Moves Offices 


DETROIT, June 18—The_ general 
offices of the United Motors Service, Inc., 
Detroit, have been moved to 782 Wood- 
ward Avenue, where the company will 
operate the national system of factory 
service branches for the Dayton Engin- 
eering Laboratories Co., manufacturers 
of the Delco systems; the Klaxon Co., 
Newark, N. J., and the Remy Electric Co., 
Anderson, Ind., and Detroit. 


More Price Increases 


NEW YORK, June 17—The following 
changes in price have been made during 
the past week: 


New Price Old Price 
Reo 4-cylinder 


DB BeBe iio ciiseconcs $1295 $1225 
Studebaker, SH-4-40 

BOOM. bicoewan en see 1125 1050 

Ge, wichiaaasaniawee< 1125 995 

NR (Sidon ic iistwsinenisie 1685 1525 
EH -6-50 

BEE. ov oiess.eretardaee ae 1585 1450 

BANU. iiss dwsenawanarn 1585 1395 

| ee ee eer ere 1585 1395 
E-G-6 . 

Bee s:csice ws aaswosten 1985 1795 

CE: Nisewacieeaotn 2185 1950 


Harroun Advances $100 
WAYNE, MICH., June 17—The Har- 
roun Motors Corp. will increase the list 
price of its car from $895 to $995 on 
June 30. 
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Managers Favor Not 
Stopping Shows 


Motor Show Men Vote to Con- 
tinue Exhibits Next Winter 
If Possible 


CHICAGO, June 15—The National As- 
sociation of Automobile Show Managers. 
to-day voted at the Hotel LaSalle that it 
would be prejudicial to the interests of 
the industry and the country generally 
were there to be a let-down in the hold- 
ing of automobile shows. There has been 
some discussion in the trade as to wheth- 
er shows should be held next winter, and 
the resolution passed by the show mana- 
gers crystalized their opinion. It is the 
first step. to have uniform action taken 
by all associations which hold shows dur- 
ing the winter months. 

This action is, of course, dependent 
upon conditions as they exist at that 
time, but as the situation stands to-day 
there is little which would militate 
against shows. 

Some of the show buildings which 
formerly have been used have been taken 
by the government in a number of cities 
and it is, of course, impossible to use 
some of the former exhibit places. 
Efforts, however, are to be made to secure 
other buildings of some sort so that there 
will be no break in the continuity of these 
exhibitions, some of which have been held 
as long as the two national shows in New 
York and Chicago. 

The meeting of the managers was ad- 
dressed by Samuel A. Miles, manager of 
the New York and Chicago shows, who 
said that the manufacturers in the N. A. 
C. C. are strongly in favor of not dis- 
continuing these two expositions, in that 
a discontinuance would amount to taking 
down the sign over the door of industry 
and would be a backward step from which 
it might take several years and great 
expense to recover. 


Perma-Loc Buys Wilkes-Barre Plant 


WILKES-BARRE, PA., June 19—The 
Perma-Loc Mfg. Co. has purchased the 


plant of the Wyoming Valley Cutlery Co. 


in this city, and will use it for the manu- 
facture of the Perma-Loc heatless tire 
patch and other accessories. New officers 
of the company have been elected as fol- 
lows: President, F. S. Kuschel; vice-presi- 
dent, George Weaver; secretary, Frank 
Guppy, and treasurer, G. B. Myers. F. 
M. Harrington, formerly in charge of the 
company’s general sales office in Scran- 
ton, will be general manager. The sales 
office will be established in Wilkes-Barre, 
and branches maintained in Philadelphia, 
Pittsburgh, Scranton and Altoona, Pa., 
and Boston. 


Handle Funds for Housing of War Labor 


WASHINGTON, June 19—President 
Wilson gave complete power to-day to 
Secretary of Labor Wilson whereby he 
may handle all funds for the housing 
of war workers: 
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Material Market Prices 


Acid: Rubber: 
Muriatic (22 deg.).. .20 -.22% Ceylon: 
Phosphoric ......... 231%-.251% First latex, pale 
Sulphuric (60 dg.). .15 -.17% COE cciansocnees .63 
Aluminum: Brown crepe, thin, 
Ingot (98-99%).... .33 eS De eee .60 
Sheet (18 gage or Smoked, ribbed 
MEOCS) occcecnss . .40 MOONS sviseces ces .62 
Burlap: Para: 
§ Oz. .... «+o sERppnen® Up River, fine..... 68 
Calcutta 10 oz..... .22% Up River, coarse... .40 
Copper: 991 FeO, DRG ccc ccs. ae 
Blectric ........... 23% Island, coarse ..... 27 
Lake ..-.......+-+- 02 3% Caucho ball upper. .40 
a” sg hal channel O78 Caucho ball, lower. .36 
Gasoline Solder: . 
Auto ... 24 - gd ag peer = 
y 30 INO. Lb ceccceerevece 0 
m¥. ‘oa to 70 deg. doa DORNOE  ccccisiccengs OO 
Prime — hgiteden ere 2.25 Steel: 
 *  % ae 1.45 Angle beams and 
eee 1.58 GCURRMGIE .ccccese 3 
Menhaden .......... 1.10-1.24 Automobile sheet (see -_ tab.) 
Petroleum: . Cold rolled ....:... 06% 
OO eae 2.25 BIOt FONG 2... cccces 03% 
Pennsylvania ......4.00 Waste (cotton) ..... 12% -17 
. AUTOMOBILE SHEET PRICES 


(Based on No. 22 Gage. Other gages at usual differentials) 
Primes when 
seconds up to 


= 15 per cent 
nly are taken Seconds 
Per 100 Ib. Per 100 Ib. arising. 
Automobile body stock............... $5.95 $5.85 *See 
Automobile body stock, deep stamping. 6. 20 6.10 Note 
Automobile body stock, extra deep 
I iit nc air sala oa wep ah oeleaa-do 0 6.45 6.35 
Hood, flat fender, door and apron, or 
GOERGN BURT SWC ccccccccsccvscs 6.05 5.95 
Crown fender, cowl and radiator cas- 
ing, deep stamping................ 6.30 6.20 
Crown fender, cowl and radiator cas- 
ing, extra deep stamping.......... 6.55 6.45 


Automobile Sheet Extras for Extreme Widths: 
Nos. 17 and 18 over 36 in. to 44 in., 10c. per 100 Ib. 
Nos. 19 to 21 over 36 in. to 44 in., 30c. per 100 Ib. 
Nos. 22 to 24 over 36 in. to 40 in., 40c. per 100 Ib. 
Nos. 22 to 24 over 40 in. to 44 in., 80c. per 100 Ib. 
Black sheet extras to apply on narrow widths. 
Oiling, 10c. per 100 Ib. 
Patent leveling, 25c. per 169 Ib. ; 
Resquaring, 5 per cent of gage price after quality, finish and size 
extras have been added. 
*Ten ver cent less than the invoice Pittsburgh price for corre- 
sponding primes. 


Bid Asked Pn. al 


Ries Ber Ce. 6.00. ee eT Sa entices 57 60 . 
I. Case T. M. Co., RS ieto-0.2,0 oe WeRR wee ee aRnee 80 86 —z2 
y, BR. EB OUR eae ane iretede seaweed ews 5 6 
CSE | ere re rere 30 40 ad 
OE 3 SP pee rr 86 88 pe 
NE ONG io nins eaienecusveeeeecoeewes'adine 130 135 +7 
NU 6 as ie ede ceb ee ees weasel” 35% 39 +4 
SP EY Ss MS 5 csc cits ndnn nae eeneee noone 82 87%. + &% 
ee I SN oes ns Kawid.on wed euneeeeeerees 54 57 a 
ee es ce gp gsisicew eed susan deciees 98 102 ‘cs 
Oe SY I ME ccccsicr cc ecereneenvewdens 75 85 —11 
Firestone Tire & Rubber Ee tere 89 91 ' 
Firestone Tire & Rubber Co., pfd.................2.5 92 95 a 
WESONEE DNUOE CO. GOT. 6 6 occ ccscccceeeenecwesen 133 135 -+9 
UN CN Ms cciwaacane see esiewiewe sels 82 82% —h 
Ta is, ME er NR ie hasccecaen tad weweaciewers 4334 44%4+%h 
Pa ie SE Se Bead g cb adin csc cedecenesme 98 100 pe 
Goodyear Tire & Rubber Co., — Sahat ce iaclirah domes 165 170 +23 
Goodyear Tire & med SS ae eee 98 100 +3 
ne SS cee acs cca vneennenceereecee 3 31% oe 
Hupp Motor Car Corp., com...........sscssecccers 2% 3 —% 
See MONON COP COUR, BGs ooick ccc icccicccescvesace 79 85 
International Motor Co., Mas cuaeex and useewis 30 35 
International Motor Co., Ist pfd.................... 55 65 
International Motor Co., 2nd pfd................005. 35 45 
“Kelly-Springfield Tire Co., com...............000. 48 48%, + % 
*Kelly-Springfield Tire Co., Ist pfd.................. 75 87 ine 
eS ee Ee ee eee 18% 18% + % 
WERE BEOCOT CO... TNC., COR ccc ccccccvccececesees 26% 28 ~_ 
“Maxwell Motor Co., Inc., Ist pfd.................. 52 5 +1 
*Maxwell Motor Co., Inc., 2nd pfd................. 19 20 = 
NO Eg, GIN 6, o-ci5.0 00:0 <b r0siccendedaeeses 99 101 - 
Miller Rubber Co., pfd....... a Sib or errwkd HRA Gee oom tala 93 95 is 
Packard Motor Car Co., com......-......--..--.... 109 116 +6 
Peewee Beeter Car Co., pid... ccc cccccccccceccesses 93 95 awa 
Paige-Detroit Motor Car‘Co............cccccccceecs 15 17 a 
Peerless Truck & Motor Corp..................000. 13 17 
I GE, GO 6 acdc 6 S:dis-c' eens ee beeomeesees 103 105 x 
DE aR SS Sn oe 13% 14% +4 
pe eee eee sige eievals 7 g ail 


‘ Autemetive Sevasiiien Quotations “s the New Yok and Detroit Exchanges 





Changes in Copper Prices During the Past 
Four Years 
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The prices used in making the calculations for the 

above curves are the daily New York quotations, and 

the points established are the monthly averages of 

these daily prices. The Government price went into 
effect in the latter part of 1917 





Net 
Bid Asked Ch’ge 


Standard Motor Construction Co.................... 12 12% +) 
SE NO I ao ala has 6.a'8: 66 6 swe Wiberg dae eceiaiqwie a 67 
*Stewart-Warner Speed. Corp............cccecceees 56 58 ong 
WOES (COGOR, GOR. ono soc cc cen eescee swe nerves 45 47 +2 
ee | ee rere Ss She, Se 90 im 
Swimebart Tire & Rubber Co..........5...ccaccccesvces 38 42 ‘ 
EE EU, IR oo oio c-cd relecaie Release seeieeeines 28 28% + »: 
*U. S. Rubber Co., com. Bg cave saclot tke rather hess eCanaie 57 59 +2 
se EE ME UB 6a. 'a sis: w erik wera sr elente a meen ena 102 103 —1 
*White Motor Co.............-..2e. cece eee l eee. 41 42 er 
WEP pe Crereee COW, COUR. oc 6 ois occcessecevsceusess 19 20% + % 
TUN POMPOCNEENN GU, Qiilc isin ccviaicicessewsiodioncidercs 81 83 


*At close June 15. Listed N. Y. Stock Exchange. 


OFFICIAL QUOTATIONS OF THE DETROIT STOCK ey 


ACTIVE STOCKS 
Bid Asked ch'ge 


DE ia aed ain Sigiacds sits ada ae alees we 7% 
Mower Serer Mense COs. 6.660566 6cec asics Covesetens a 184%... 
ne ee 130 135 +7 
Ceeneee Beeter Cae Cee oi5oi ins cic vccecwrses csiscwes oa 10% ==... 
Continental Motor Car Co., com.......ccceccccceses 5% 5% —% 
COUCnRIEGE MUONOE CO., PEG. cic s.c'6s voice vccesesveeeess 9214 a —% 
Ot ON, WN os ce cceaiaeanece ae ce moees 14 17 es 
NEN, 50 I I oe dnc ass clenine wile w odin aiwacelanns 80 90 rey 
Ford Motor Co. of Canada............c0.0+....... 174 185 —5 i. 
ae Lamp Co..... Nae eieheobeeceuananpetaoniok a ie - 
SEMIN DIMMU G., COM. 66 cic ccccesicccseceese 12% 
SN I agro sig @ ral wer aiid win: 4/-9.4i'o tes wil ore so: braiers v9 ea - a es 
weemeee Deeter Car Ce., GON. 6... 8k ose vicinveveves 109 112 +1 
PRONEEE PRONOE COO CG, Bille 655 cbciss ceresenceceees 93 ; oe 
weenreiwene BEOtGe COP Gey oo 65 ccc cc secsecccseees ‘ine 208 ay 
I SN sowed ars ev cure Searareeinieiiials ox cae 11% 12% —% a 
Se I I 0 Woo os cee tea ceaetayeseees 13% 14 — % 





I I Rg. ia snub ereiecasure gules aimee Wis ecirelowiw - 26 i ; 
TIE NS goats aca; are Se va aoe Bla aie e, eottc tees a i 
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G. M. Enters Tractor 
Field Extensively 


Forms Coalition with Janesville 
Machine Co. and Acquires 
Site for Large Factory 


JANESVILLE, WIS., June 18—A 
coalition has been formed between the 
General Motors Corp. of Detroit and the 
Janesville Machine Co. of this city, 
whereby the two companies will combine 
to enter the tractor and power farm 
equipment extensively. 

A tract of 125 acres has been acquired 
at Janesville by the General Motors or- 
ganizatioz, upon which a completely 
equipped tractor factory will be built as 
soon as plans can be perfected and con- 
struction contracts let. Here will be 
manufactured a type of the Samson 
sieve grip tractor, now being built by 
the General Motors Corp. at Pontiac, 
Mich., and Stockton, Cal., designed for 
the corn belt sections of the country. 

The Janesville Machine Co. in turn will 
enlarge its line and production of power 
farm equipment, and this will be mar- 
keted in connection with the Samson 
tractor. The Janesville compary has 
been building a tractor plow and a trac- 
tor tandem disk harrow for some years, 
but the line will be extended to cover 
power farm equipment of all kinds. 

J. A. Craig, at present general man- 
ager of the Janesville Machine Co., will 
manage the new tractor plant also and 
will have general supervision of the mar- 
keting of the combined product. 

This coalition will introduce a strong 
and vigorous factor into the tractor trade 
and is to be regarded as one of the most 
important trade arrangements made this 
year. 


Silver Takes Fifth Avenue Salesroom 


NEW YORK, June 14—C. T. Silver, 
Inc., metropolitan distributer of Kissel 
and Apperson cars, will open a branch 
salesroom at 509 Fifth Avenue on July 
5. It is Mr. Silver’s idea that the clien- 
tele to which he caters will be best 
reached by a salesroom in such a loca- 
tion. 


Potter Nominated for Aircraft Board 


WASHINGTON, June 17—W. C. Pot- 
ter, assistant director of aircraft pro- 
duction, has been nominated a member 
of the Aircraft Board by President Wil- 
son. 


Couzens County Fuel Administrator 


DETROIT, June 18—James Couzens, 
formerly connected with the Ford Motor 
Co. and now Police Commissioner of the 
city of Detroit, has been appointed chair- 
man of the Wayne County Coal Com- 
mittee by W. K. Prudden to succeed 
Edgar B. Whitcomb, who has been asked 
to resign. Despite the fact that the lat- 
ter’s removal has been asked by the 
State Fuel Administrator, Whitcomb re- 
fuses to relinquish the county chairman- 
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ship and will not surrender the records 
and property of the office to his suc- 
cessor. 

A report received recently states that 
he was sticking to the job at the direct 
request of Silas Garnsey, Jr., assistant 
to Fuel Administrator Garfield. Mr. 
Prudden has rented a suite of offices in 
another building for the use of Couzens, 
and the headquarters will be opened early 
next week. Both Prudden and Couzens 
are of the opinion that the books now in 
Whitcomb’s possession are of slight im- 
portance and not requisite to the new 
committee’s work. 


Detroit S. A. E. Moves Offices 


DETROIT, June 15—The offices of the 
Detroit section of the Society of Auto- 
motive Engineers will be located at 701 
Book Building on and after June 21. 
The society will inaugurate an engineer- 
ing reference library for the convenience 
of its members in checking up technical 
information, and a file of the leading 
engineering journals will be on hand. 


Detroit Commission Begins Survey 


DETROIT, June 17—Allan A. Temple- 
ton, regional director of the War Indem- 
nities Board, has appointed J. Hubbert 
Cullen, industrial secretary of the Board 
of Commerce, and B. F. Emory to assist 
him in starting the first work called for 
by the War Industries Board. This in- 
cludes a survey of the entire district and 
the filing of complete information on all 
industries not now engaged on war work, 
but capable of conversion, all industries 
partially engaged in war work and all 
industries entirely engaged in war work 
whose contract expire within a short 
time. 

In every county in the state branch 
organizations will be established to work 
whenever possible through the local 
chambers of commerce. All preliminary 
information will be obtained through 
them. Mr. Cullen has been working 
along this line for some time and is thor- 
oughly familiar with the industrial situa- 
tion. He has already lined up the indus- 
tries of Detroit so that the local com- 
mission will confine its time largely in 
rushing the state work to comptetion and 
renewing the industrial survey recently 
made in Detroit. 

Ultimately the work of this commis- 
sion will include the procurement of ma- 
terials, supervision of production and all 
other factors entering into the manufac- 
ture of war materials. Plans are being 
arranged whereby labor will be adjusted 
to a great extent. For instance, where 
two plants are working on government 
contracts, each independent of the other, 
arrangements can be so made that they 
combine their efforts and work together 
with a view of releasing the extra men 
for use in other plants. It will also be 
the aim of the commission to conserve 
materials. A company may find it neces- 
sary to build additions to its factory to 
accommodate the increasing demands of 
the Government. In this event, the com- 
mission will endeavor to find a vacant 
building for the company. This course 
would permit the use of the building 
material for more urgent needs. 
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Maxim Adds Trucks 
and Tractors 


Arranges with Dart for Distri- 
bution of Maxim - Dart 
Vehicles in East 


NEW YORK, June 17—The Maxim 
Munitions Corp., which was formed in 
1915 to take over the inventions of Hud- 
son Maxim, practically all of which are 
for war purposes, will enter the motor 
truck and farm tractor field. In addition 
to using its present extensive representa- 
tion and connections to obtain wide dis- 
tribution throughout the United States 
for a line of motor trucks and a medium 
priced tractor for two or three plows, it 
also contemplates entering the export 
field. 

The Maxim company is understood to 
have completed arrangements with the 
Dart Motor Truck Co., Waterloo, Iowa, 
for the sale of its 1, 2 and 3%-ton trucks 
throughout the Eastern territory. The 
truck will be sold through the Maxim 
organization as the Maxim-Dart. 

In the farm tractor field it is planned 
to have a present manufacturer, already 
well equipped to produce tractors in 
quantity, manufacture a machine to 
special specifications which can be sold 
as the Maxim farm tractor. 

The company will do both wholesale 
and retail business in each of these lines, 
and its plans already have progressed to 
a point where a Broadway salesroom, 
with a service station adjacent, has been 
opened. This is located at 1651 Broad- 
way, corner of Fifty-first Street, and has 
been placed in charge of C. K. Thomas, 
who will have supervision over this terri- 
tory, which has been designated the Met- 
ropolitan Sales Division. 

The Maxim Munitions Corp. is capi- 
talized at $10,000,000 and has close af- 
filiations with a number of influential 
and widely known manufacturing indus- 
tries. J. W. O’Bannon is president and 
chairman of the board of directors, the 
other officers being: Vice-president and 
secretary, E. P. O’Brien; treasurer and 
assistant secretary, B. F. Taylor; assist- 
ant treasurer, Harry Strachan. 

The main office of the company is at 
120 Broadway, New York, and its prin- 
cipal manufacturing plants are in New 
Haven and Derby, Conn., and Water- 
town, N. Y. 


Westinghouse Acquires Krantz Mfg. Co. 


BROOKLYN, N. Y., June 18—The 
Westinghouse Electric & Mfg. Co., Pitts- 
burgh, has purchased the Krantz Mfg. 
Co., Inc., manufacturer of safety and 
semi-safety electrical devices, including 
auto-lock switches, distribution panels, 
floor boxes, bushings, etc. The Westing- 
house supply department will act as ex- 
clusive sales agent for the products of 
the Krantz Mfg. Co., Inc., whose business 
will be continued under its present style. . 
H. G. Hoke will represent the supply 
department at the Krantz plant. 
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Government’s Plan for Controlling Labor 


An Effort jto Reduce the Present High Rate of Turnover 
and Absenteeism by Regulating Employment Methods— 
Registration of Labor Not Now Contemplated 


WASHINGTON, June 17—Employers 
of more than 100 workers will have to 
secure labor through the United States 
Employment Service of the Department 
of Labor after Aug. 1, 1918. The em- 
ployers of less than 100 workers can 
use the facilities of the United States 
Employment Service if they desire. The 
use of outside agencies, advertisements 
or solicitors by employers of more than 
100 workers will be prohibited. Appli- 
cation for workers can be made either 
to the Washington or local branches of 
the United States Employment Service. 

The extraordinary labor conditions in 
the munition factories of the country 
have obliged the Department of Labor 
to take control of the situation. After 
the 15th of July, any employer with 
more than 100 workers who desires to 
add to his organization will have to se- 
cure his workers through the various 
agencies of the United States Employ- 
ment Service, or he may submit a plan 
of his own to the Employment Service 
and possibly obtain a permit or license 
to follow his own plan if it is approved. 


Employers to Use Own Plans 


In all probability employers will for 
some time be allowed to use their own 
plans when approved by the Employment 
Service, as. it is expected that the com- 
pulsory procurements of labor through 
the Employment Service will not be 
completely effected immediately. It will 
have to be worked out in detail, which 
will probably take several months. 

The United States Employment Ser- 
vice controls the United States Public 
Service Reservation and the United 
States Boys Working Reserves, in addi- 
tion to the numerous employment offices 
of the Department of Labor established 
throughout the country. It has more 
than 20,000 agencies for procuring labor, 
and has already more than 300,000 work- 
ers, enrolled through the United States 
Public Service Reserve, who can _ be 
placed at the disposal of important 
manufacturing plants on short notice. 


Supervise Employing Methods 


No registration of all labor is con- 
templated at this time despite news- 
paper reports. For the present the De- 
partment of Labor contemplates’ the 
control of the situation entirely by su- 
pervision of the employer rather than 
the worker. If this plan does not suc- 
ceed, however, it will then be probable 
that some system not of direct registra- 
tion, but resembling it in result, will be 
inaugurated. , 

The problem is not so much one of a 
shortage of labor as of an abnormal 
labor turnover and an unusual ab- 


sentee percentage created by the high 
wages and the number of positions to be 
filled. 

Workers are finding it so easy to se- 
cure jobs, and a competition between 
the employers has forced wages to so 
high a standard that the average em- 
ployee changes his position once every 
six weeks—that is, labor turnover is now 
averaging 60 per cent per month in some 
factories, while absentees are in some 
instances averaging 400 per cent per 
month. 

The plan for combating these prob- 
lems is similar to that of fighting the 
submarine. The Government overcomes 
the submarine by its vast tonnage. The 
Department of Labor hopes to overcome 
the extraordinary wages and the surplus 
of positions, labor turnover and ab- 
sentees by a surplus of workers. 


Preference to War Industries 


According to the Department of Labor, 
if a shortage of workers results as the 
war progresses, the more essential in- 
dustries will be given the preference in 
securing a supply. It will be the same 
situation as with materials. Non-war 
industries will suffer curtailment of 
workers. Manufacturers of non-war 
products applying for labor will have 
to take what is left after the war in- 
dustries are supplied. 

Commenting upon the plan, Felix 
Frankfurter, chairman of the War Labor 
Policies Board, has issued the following 
statement: 

“It is a war measure designed to stim- 
ulate production, to relieve the anxiety 
of the workers of the country, and to 
lift the pressure from industry. Already 
conditions affecting the unskilled work- 
ers so essential to the production of ships 
and munitions of war have become crit- 
ical. Neither the men nor the plants are 
capable under existing circumstances of 
doing their best work prerequisite and 
preliminary to success at arms. 


40 Per Cent Not Productively Employed 


“The records of the Department of 
Labor show that from 25 per cent to 40 
per cent of the available common labor 
is not productively employed. Feverish 
competition rushes men and women from 
place to place, with the result that the 
national energies are wasted and the 
patriotism of the individual workers 
frustrated. The labor turnover in the 
war industries has become intolerably 
great. 

“Various departments of the Govern- 
ment have under the chaotic private 
labor recruiting system been ‘stealing 
labor’ from each other. Essential in- 
dustries have been bidding for workers 
employed in and needed by other essen- 
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tial industries. Wasteful competition 
between essential and non-essential in- 
dustries has been recorded. 

“Time which should have been utilized 
for the production of the necessities of 
war is wasted traveling from job to job. 
Skill which should be devoted to the fab- 
rication of the mechanism of victory is 
spilled while workers make frantic ef- 
forts to discover the work in which their 
loyalty may most fruitfully be used. The 
evil has piled up until only a national 
supervision of the distribution of labor 
can destroy the menace. 


Abandon Competitive Methods 


“The War Labor Policies Board has 
decided to ask all employers engaged on 
war work to abandon competitive labor 
recruiting and to make the offices of the 
United States Employment Service their 
exclusive agents. At the outset this ar- 
rangement is intended to be applied to 
unskilled labor. All war industries must 
first of all be supplied promptly and ade- 
quately with competent workers. 

“Accordingly the full power of the 
Government will be exerted through the 
employment service to supply by volun- 
teer recruitment the requirements of war 
industry. The program will be put into 
effect gradually, with due consideration 
of the importance of the adjustments 
necessary. Beginning with July 15, un- 
skilled labor will be recruited exclusively 
by the Federal service, and as rapidly 
as possible thereafter the service will be 
extended to skilled branches. 

“At the outset, however, authorization 
may be given for the hiring of unskilled 
labor without solicitation, for recruiting 
labor for railroads, for farms and non- 
war work, and for employers whose total 
forces do not exceed 100 workers, and for 
general hiring of skilled labor. Regu- 
lations covering such private recruiting 
will be approved by the War Labor Poli- 
cies Board and announced by the United 
States Employment Service. 


Formation of Community Boards 


“Government departments and private 
employers engaged on war work should 
furnish the United States Employment 
Service complete statements of their 
needs for unskilled labor. The War 
Labor Policies Board will determine 
labor priority rules, in harmony with 
the principles laid down by the War In- 
dustries Board. 

“The United States Employment Serv- 
ice as an aid to its own activities is en- 
couraging the formation of community 
boards, composed of equal numbers of 
representatives of employers and em- 
ployees to act as advisers. Efforts will 
be made to utilize local labor supplies 
so far as this is possible, and to avoid 
long travel. All recruiting will be so con- 
ducted that the withdrawals from non- 
war industries will be distributed justly. 

“The test of war efficiency will be ap- 
plied in every specific case. Victory: is 
the goal, and the central recruiting of 
labor is merely an imperative step in that 
direction.” 
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England Plans for 
Post-War Models 


Companies Will Probably Con- 
centrate on Few Types—War 
Experience Helpful 


LONDON, May 29—Although com- 
paratively few automobile organizations 
have made definite plans regarding the 
models they will manufacture after the 
war, a great deal of planning has been 
done by the majority of companies and 
already two or three have made some 
definite announcement. 

Plans of the Austin Co. consist of a 
single cylinder 20 hp. car, which will 
be the sole model produced. The manu- 
facturing capacity of this company is 
such that its output should be the 
largest of any British firm and should 
rival Fiat for the leading production in 
Europe, provided the activities of the 
company are confined to automobiles. 

Rolls Royce has made much greater 
progress in post-war plans than many 
people imagine, and undoubtedly the 
wide experience of this company in avi- 
ation engine work will be of great value in 
their automobile program. It is rumored 
that the company plans two 6-cylin- 
der models, one a super-type and repre- 
senting the acme of smoothness in oper- 
ation, quietness and general luxury. The 
other will be a 6-cylinder type with over- 
head valves which might be described as 
a sporting model. 

From what can be learned at present, 
the program of the different British com- 
panies after the war will be that of con- 
centrating on one or two models instead 
of building four or five models as was 
done previous to the war. The experi- 
ence of the British factories in produc- 
tion of munitions has been such that all 
have learned the virtues of quantity pro- 
duction and now see the necessity of con- 
centrating on a few models. 

It is certain that the Ministry of Re- 
construction will give encouragement to 
automobile manufacturers. This will 
take the form of special assistance by 
way of permitting these companies to 
devote a small section of their factory 
and a few of their men to evolving post- 
war models. 


Firestone Has Record Month 


AKRON, June 17—The Firestone Tire 
& Rubber Co., Akron, reports total sales 
of more than $7,000,000 for April. This 
is a 3 per cent increase over the corre- 
sponding period last year and is the 
largest month’s business in the history 
of the company. 


Pacific Kissel Expands 


SAN FRANCISCO, June 17—William 
L. Hughson, who has been president of 
the Pacific Kissel Motor Car Co. at San 
Francisco, with*branches in six of the 
larger cities on the Pacific Coast, has 
taken over the entire Pacific Coast or- 
ganization and branch of the Kissel com- 
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pany. The new company is to do busi- 
ness under the style William L. Hughson 
Co., and will operate as coastwide dis- 
tributer of the Kissel, Federal truck, 
Doble steam car and Ford. The change 
in name in no way alters the personnel 
or policy of the company. Hughson is 
president of the San Francisco Automo- 
bile Trades Assn. and a director of the 
Motor Car Dealers’ Association of San 
Francisco. 


Car and Truck Charges Regulated 


WASHINGTON, June 18—The rates 
for renting automobiles, motorcycles, 
traction engines and motor trucks by 
Government contractors under the cost 
plus system is shown in the cost plus 
regulations to be: 

Charge per day 


I 65:5 visin 0.00 we mee $2.00 to $8.00 
TRACTOR TONBIMEOBs 6 00.0.00:00:6 00080 2.00 to 15.00 
fe Oe ere -25 to 1.00 
DOE WRN vivaieicrweccwseweese 1.00 to 25.00 


Fuel, lubricants and labor are not in- 
cluded in the above figures. 


McCord Appoints District Managers 


DETROIT, June 17—The McCord Mfg. 
Co. has appointed five new district man- 
agers to work under the direction of 
H. E. Westerdale, manager of the Heath- 
Duplex division of the company, in dis- 
tributing the Heath-Duplex attachment 
for Ford cars. They are Ward Kellar, 
who will supervise Eastern territory; 
Frank Pilling and Henry Belcher, to 
cover the Middle West; J. A. Fields, in 
charge of the Northwest, and E. W. 
Nicholson as resident manager of the 
Pacific Coast territory, with headquar- 
ters in San Francisco. 


Direct Selling Connections for Heath 
Duplex 


DETROIT, June f4—The McCord Mfg. 
Co. will establish direct selling connec- 
tions with distributers and dealers for 
the Heath duplex folding delivery body 
for the Ford chassis. This body is in- 
terchangeable with the tonneau of the 
Ford body. H. E. Westerdale has been 
appointed sales manager of the Heath 
duplex division of the company. He was 
formerly assistant sales manager of the 
Hupp-Motor Car Corp., Detroit, and has 
been a branch manager for the Stude- 
baker Corp. 


Sumter Becomes Splitdorf Division 


CHICAGO, June 17—The Sumter Elec- 
trical Co. has become a part of the Split- 
dorf Electrical Co., Newark, N. J. The 
Sumter company, which was formerly a 
subsidiary of Splitdorf, will be known as 
the Sumter division of the Splitdorf Elec- 
trical Co. The duties of the various mem- 
bers of the Chicago organization will not 
be changed, with the exception of F. C. 
Manning, president of the Sumter com- 
pany and general sales manager of the 
Splitdorf company. He will devote his 
entire time in future to sales matters at 
the Newark office. Charles Kratsch, who 
was treasurer of the Sumter organiza- 
tion, is now manager of the division, 
and F. B. Williams has been appointed 
assistant manager. 
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Plan Several Tractor 
Demonstrations 


New York State Food Commis- 
sion Has Arranged to Hold 
Them in Various Counties 


ALBANY, June 17—The New York 
State Food Commission, of which Calvin 
J. Huson is director, has arranged to 
hold a number of farm tractor demon- 
strations in different parts of the state 
during the coming summer. The sched- 
ule includes the demonstrations at Wat- 
kins, Schuyler County, on June 26, and 
another at Stanley, Ontario County, on 
July 4. 

The dates and locations of other dem- 
onstrations have not been definitely de- 
termined, though it is planned to hold 
them in the following counties in this 
order: Cayuga, Onondaga, Oswego, 
Wayne, Monroe and Orleans. In addi- 
tion there will be a demonstration in: 
Orange County on Aug. 1 and another 
in Columbia County on Aug. 15. 

The commission has arranged with the 
manufacturers of the Titan, Fordson, 
Case, Cleveland, International, Emerson- 
Brantingham, Avery, Moline and Bates 
tractors to have machines and repre- 
sentatives on hand at all of these va- 
rious demonstrations, and it is hoped also 
to lengthen this list considerably, which 
probably will be made to include the 
Happy Farmer, Huber, Waterloo Boy, 
Sandusky and others. 

Demonstrations will be run off under 
a set program and in each case will com- 
mence at 10 a.m. and continue practically 
all day. Each tractor company will be 
allotted a plot of ground of equal size 
and as nearly as possible of similar char- 
acter and condition. This is to be plowed 
and fitted. At various stages of the 
demonstration the machine will be 
stopped and an expert from the factory 
will explain the construction, working 
and maintenance of it. After the plots 
have been plowed and fitted, an oppor- 
tunity will be given for various drawbar 
exhibitions, such as the hauling of cab- 
bage planters and manure spreaders. 

The demonstrations are not to be com- 
petitive in any sense but are intended to 
be supplemental to the tractor schools 
which were conducted throughout the 
state last winter by the New York State 
Food Commission, and to give practical 
information to farmers in the use of 
tractors. 


Boston Dealers Help Train Mechanics 


BOSTON, June 18—Dealers here are 
co-operating with Governmént officials in 
training men in automobile and truck 
construction and repair. Cars and 
trucks are sent by various automobile 
organizations to the Franklin and Went~- 
worth Institutes, where men are trained 
for the repair section of the army. In 
addition repairmen are sent and the sol- 
diers, under their direction, refit cars: 
and trucks belonging to customers of the 
dealers. 
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Higrade Motors Elects 
J. Elmer Pratt President 


HARBOR SPRINGS, MICH., June 17 
—The following officers were elected at 
a recent meeting of the board of direc- 
tors of the Higrade Motors Co.: Presi- 
dent, J. Elmer Pratt; vice-president, 
Frank Voorheis; secretary and treasurer, 
Lette Shay. L. W. Coppock, Grand 
Rapids, was appointed consulting engi- 
neer of the company, and Lette Shay was 
made superintendent of purchases and 
production. The general sales and ad- 
vertising offices will remain at Buffalo, 
where President Pratt will be located. 


C. J. Welch, for 5 years manager of 
the truck tire department of the United 
States Tire Co., New York, has been 
promoted to the position of assistant 
sales manager of the organization. 


Nelson A. Manship has been appointed 
manager of the branch of the Hurlburt 
Motor Truck Co. at Newark, N. J. He 
has been associated with the Hurlburt 
company for the last 2 years. 


Fred A. Wade will on July 1 become 
purchasing agent of the automobile di- 
vision of the Studebaker Corp., with 
headquarters at Detroit. He was form- 
erly purchasing agent of the Buick 
Motor Co. 


H. H. Brand, formerly secretary and 
treasurer of the Ohio Electric Car Co., 
Toledo, has joined the American Mag- 
neto Co., Monroe, Mich. 


James G. Roe, who was formerly con- 
nected with the advertising department 
of the Hupp Motor Car Corp., Detroit, 
and later with E. A. Nelson, Detroit, has 
enlisted in the tank division of the United 
States Army. 


Finley R. Porter, formerly chief engi- 
meer of the Mercer Motor Car Co., and 
afterwards designer of the F. R. P. cars 
at Port Jefferson, L. I., has joined the 
government establishment at McCook’s 
Field, Dayton, Ohio, as airplane engineer 
in charge of engine development. 


W. I. Denny, purchasing agent of the 
Davis Mfg. Co., Milwaukee, has resigned 
and has joined the Ordnance Department 
of the U. S. Army. He has been suc- 
ceeded by R. Bryant Henning, formerly 
assistant purchasing agent. 


Wesley Deem, former production man- 
ager of the Columbia Motors Co., De- 
troit, has been appointed production man- 
ager of the Lane Motor Truck Co., 
Kalamazoo, Mich. 


Harold W. Evans, formerly connected 
with the Sheldon Axle & Spring Co., 
Wilkes-Barre, Pa., ‘has been commis- 
sioned a lieutenant in the National Army 
and assigned to the Motor Transport Di- 
vision of the Quartermaster Corps at 
Washington. 
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Personnel Changes in King Company 


DETROIT, June 17—Wallace C. Hood 
has resigned as sales manager of the 
King Motor Car Co. J. B. Siegfried, 
general manager, has opened an office in 
Washington to co-operate with the De- 
troit factory, and George C. Gurney has 
gone to California to take the position 
vacated by I. B. Mears, recently resigned. 


Charles B. Wilson, president of the 
Wilson Foundry & Machine Co., Pontiac, 
will assume the added duties of assist- 
ant general manager in charge of pro- 
duction of the Curtiss Aeroplane & Mo- 
tors Corp., Buffalo. 


C. B. Gaunt, who left the Paige-De- 
troit Motor Car Co. last January, has 
returned to his position with the com- 
pany as head of the order department. 


W. A. Haynes has been appointed man- 
ager of the automotive division of the 
Detroit office of the Westinghouse Elec- 
tric & Mfg. Co., succeeding Major Hawx- 
hurst, resigned. 


E. C. Gavin, for almost ten years gen- 
eral superintendent of the Chicago Rub- 
ber Clothing Co., manufacturer of inner 
tubes, has resigned. *He has become as- 
sociated with the Chippewa Rubber Co., 
Eau Claire, Wis., as vice-president and 
manager. 


Carl R. Jones, branch manager for the 
Bearings Service Co. in St. Louis, has en- 
listed in the U. S. Navy. L. N. Ware, 
assistant manager, will succeed him. 


Henry H. Hower has been appointed 
production manager of the naval base at 
New London, Conn. He was a former 
official of the Ohio State Automobile 
Assn., and was division manager of the 
Willys-Knight department of the Willys- 
Overland Co., Toledo, previous to taking 
up war work. He was also automobile 
editor of the Cleveland Plain-Dealer, and 
later advertising manager for the F. B. 
Stearns Co., Cleveland. 


H. M. Carroll, for the past 3 years ad- 
vertising manager of the Hyatt Roller 
Bearing Co., Chicago, Tractor Bearings 
Division, has joined the U. S. Army, and 
is now stationed at Camp Wheeler, Ga. 


L. W. Cash, formerly associated with 
the Racine Mfg. Co., has joined the E. B. 
Hayes Machi::ery Corp., Oshkosh, Wis., 
as purchasing agent. 
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Boone Tire & Rubber 


Elects Its Officers 


CHIPPEWA FALLS, WIS., June 18— 
The Boone Tire & Rubber Co., Sycamore, 
Ill., which is moving its headquarters to 
a new plant just completed here, elected 
the following officers at the annual board 
of directors’ meeting: President, I. V. 
McLean. vice-president, F. W. Edgell; 
secretary, Holmes Ives; treasurer, J. M. 
Andrejeski; general manager, George 
N. Graham. President McLean is mov- 
ing his offices from the Sycamore plant 
to Chippewa Falls. 


J. B. Sweeney, formerly with Theodore 
F. MacManus, Inc., Detroit, advertising 
agent, has been appointed assistant ad- 
vertising manager of the Paige-Detroit 
Motor Car Co., Detroit, succeeding A. W. 
Schlabach. 


Bert Miller, formerly general foreman 
of the heat-treating department of the 
Studebaker Corp., Detroit, has joined the 
ordnance department of the Harroun 
Motors Corp., Wayne, Mich., as super- 
intendent of heat treating. Prior to his 
connection . with Studebaker he super- 
vised heat-treating plants for the Gov- 
ernment at the Washington Navy Yard 
and in the Panama Canal zone. 


J. C. Stiles has resigned as manager 
of the St. Louis branch of the Stewart- 
Warner Speedometer Corp. to become 
president of the Liberty Accessories 
Corp., St. Louis. 


E. H. McCarthy has been appointed 
manager of the orders and deliveries de- 
partment of the Hyatt Roller Bearing 
Co., Tractor Bearings Division, Chicago. 


Robert M. Gregory has been appointed 
director of purchases for the Lane Motor 
Truck Co., Kalamazoo, Mich. He was 
formerly associated with the Oakland, 
Hupp and Packard companies. 


William C. Robb has resigned as pur- 
chasing agent of the Detroit Lubricator 
Co. and has accepted a similar position 
with the Detroit Shell Co. | 


W. W. Burke, formerly sales manager 
of Gray & Davis, Boston, and sales man- 
ager of the starter department of the 
American Ever-ready Works, Long 
Island City, has joined the Pierce-Arrow 
Motor Car Co., Buffalo, as sales repre- 
sentative. : 


. Find Two R. C. Hupps 


R. C. Hupp, whose death was an- 
nounced in last week’s issue of AUTO- 
MOTIVE INDUSTRIES as having occurred 
at Cumberland, Md., was not the 
Hupp who has been intimately connected 
with the automobile industry for a num- 
ber of years. He was an uncle of this 
R. C. Hupp, but had never been con- 
nected with the automobile industry. 

Robert C. Hugp is at present living at 
Forest Hills Gardens, L. I., N. Y. 
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Studebaker Corp. Gets 
$10,000,000 Contract 


DETROIT, June 17—The Studebaker 
Corp. has received a government order 
for shells aggregating $10,000,000, and 
a repeat order of about the same amount 
is expected. Assuming that the repeat 
order is filled, the war business of the 
company will amount to $35,000,000, 
which is only $15,000,000 less than the 
company’s entire business last year. 


Add:tions for Columbus Tractor 


COLUMBUS, OHIO, June 18—The Co- 
lumbus Tractor Co. has practically com- 
pleted arrangements for several addi- 
tions to its plant. An option has been 
secured on a 10-acre tract adjoining the 
present plant and added factory units 
will be constructed. 


Ford’s “Eagle” Plant Ready 
RIVER ROUGE, MICH., June 17— 


Production of submarine destroyers at. 


Henry Ford’s plant, west of Detroit, will 
begin this month. The huge group was 
erected in 100 days, and everything is 
now in readiness for the launching of the 
first boat. According to present plans 
one complete submarine destroyer will be 
made each day. 


Mather Spring Increases Capital 


TOLEDO, June 18—The Mather 
Spring Co. has increased its capital stock 
from $300,000 to $1,000,000, and the 
Mather Mfg. Co. has increased its capital 
to $600,000. , 


Baird Machinery Takes on Collier Truck 


PITTSBURGH, June 14—The Baird 


Machinery Co., which deals exclusively 
in machinery, mill supplies, etc., has 
taken over the distribution of Collier 
trucks for a large part of western Penn- 
sylvania. The company is perfecting a 
dealer organization. 


Castings Foundry Doubled 


MILWAUKEE, June 18—The Western 
_ Rope & Mfg. Co. is doubling the capacity 
of its gray iron foundry at Cedarburg, 
Wis., which is devoted entirely to the 
manufacture of castings for the gasoline 
engines made at the Milwaukee plant. 


Saginaw Malleable Increases Capital 


SAGINAW, MICH., June 15—The 
Saginaw Malleable Iron Co. has increased 


its capital stock from $400,000 to $650,- 
000. 


Receiver for Batavia Rubber 


ST. LOUIS, June 14—Strikers at the 
plant of the Wagner Electric Co. are re- 
strained from interfering with the busi- 
ness of the company, according to a de- 
cision of Judge John C. Pollack of the 
United States District Court. Judge 
Pollack held that as the company is 
making shells and starting devices for 
motor vehicles for the Government, the 
court has the right to restrain any in- 
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terference. The strike has been ap- 
pealed to the Labor Commission at 
Washington for a second time. 


Vim Erecting Addition 


SANDUSKY, OHIO, June 18—Work 
has been started on the addition to the 
plant of the Vim Motor Truck Co. This 
will add 130,000 sq. ft. of floorspace to 
the Vim factory. 


Jeffery-DeWitt Plans Additions 


DETROIT, June 17—The Jeffery-De- 
Witt Co. has purchased 1% acres of land 
adjoining its plant at Butler Avenue. 
Preparations are now under way for ex- 
tensive additions to the present plant. 


Perfex Plans New Factory 


RACINE, WIS., June 18—The Perfex 
Radiator Co. is planning a new factory 
with complete new equipment of ma- 
chinery and tools for the manufacture 
of motor cars, truck and tractor ra- 
diators. 


Winther Truck to Have Kenosha Plant 


KENOSHA, WIS., June 18—The 
Winther Motor Truck Co., originally or- 
ganized here, but operating a leased fac- 
tory at Winthrop Harbor, IIl., has com- 
pleted arrangements for the erection of 
its proposed new plant in Kenosha. 


Falls Motors Addition Finished 


SHEBOYGAN FALLS, WIS., June 18 
—The Falls Motors Corp. has completed 
its new machine shop addition and pro- 
duction is now going on. The company 
plans to erect several more buildings this 
year. 


Rowe Motor Moves 


LANCASTER, PA., June 14— The 
Rowe Motor Mfg. Co., which produces 
motor trucks, has moved its entire organ- 
ization from Downington, Pa., to this 
city 


Nilson-Miller Opens New Forge Shop 


HOBOKEN, N. J., June 18—The Nil- 
son-Miller Co. has completed a new forge 
shop adjoining its present plant. This 
will be used for the production of steam 
hammer and hand forging as well as case- 
hardening and heat-treating of iron and 
alloy steels. 
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New Glenn Martin Flint 
for Airplanes Finished 


CLEVELAND, June 17—The new 
plant of the Glenn L. Martin Co. has been 
dedicated. The company will complete 
one advanced type airplane every 10 days 
until October, when production will be 
speeded up to one plane daily. 


Globe Seamless Steel to Add 


MILWAUKEE, June 18—The Globe 
Seamless Steel Tubes Co. is erecting two 
additions to its plant which will add 50 
per cent to the capacity of the company. 


Auction Ohio Electric Machinery 


TOLEDO, June 15—The machinery 
and equipment of the Ohio Electric Car 
Co. is being sold at public auction on the 
premises this week. 


Forge Shop for International Harvester 


MILWAUKEE, June 18—The Interna- 
tional Harvester Co. has started work on 
the construction of a new forge shop. 


Addition for Pressed Steel Tank 


MILWAUKEE, June 18—The Pressed 
Steel Tank Co. has started the erection 
of an addition to its plant. This will be 
ready before fall. 


Boiler House for Ladish Forge 


CUDAHY, WIS., June 18—The Ladish 
Drop Forge Co. will build.a new boiler 
house as an addition to its plant. Sev- 
eral shops were recently completed. 


Sunderman Carbureter Moves 


DETROIT, June 17—The offices and 
engineering force of the Sunderman 
Corp., formerly located here, have been 
moved to Newburgh, N. Y., where the 
corporation has erected a factory, foun- 
dry and office building. The Sunderman 
carbureter will be manufactured here but 
the laboratory will remain in Detroit. 


La Crosse Increases Capacity 


LA CROSSE, WIS., June 18—The La 
Crosse Tractor Co., to increase produc- 
tion, has turned its office building into a 
shop and has leased the city’s former 
pumping station as an office. More than 
600 ‘workers are employed in the 
La Crosse plant, and several hundred 
others in various foundries and machine 
shops here which are devoting practically 
their entire capacity to the manufacture 
of parts for La Crosse tractors. 


Receiver of Batavia Rubber 


NEW YORK, June 15—A receiver has 
been named for the Batavia Rubber Co. 
and the Simplex Rubber Co. of America, 
Inc., on complaint of the Connecticut Cot- 
tons Co., Boston. The plaintiff admits 
that the assets of the defendant compa- 
nies exceed the liabilities. Maxwell H. 
Bochow is the receiver. 
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A Summary of Major Developments in Other Fields 


Steel Corporation Tends 
to Hold Present Schedule 


The meeting of ore companies at Chi- 
cago last week showed the Steel Corpora- 
tion’s leaning toward the maintenance of 
the present schedule, from ore down the 
line. The fact that steam shovel mines 
¢an produce enough ore to go around is 
set over against the plea of underground 
mines that labor and freight advances 
have left them scant profit. 

Cabled orders from American head- 
quarters in France in the past week call 
for a staggering amount of steel, includ- 
ing hundreds of locomotives and many 
thousands of cars. Beside, the Railroad 
Administration is planning to buy 400 
locomotives of special design and to in- 
crease the order for 100,000 freight cars 
already placed by at least 40 per cent. 

New lines are opened for various 
metal-working plants by Director Gen- 
eral Schwab’s call for large additional 
ship boiler and engine capacity, in view 
of the program for 50 new shipways at 
existing yards. While the country’s plate 
capacity may all be needed to make good 
on a 10,000,000-ton ship program for 
1919, it is a question how long the 
present yards can take plates at the rate 
of the past two months. 

The War Industries Board and the 
iron and steel manufacturers’ committee 
will take up at Washington on Friday 
the price schedule for the period begin- 
ning July 1. A preliminary meeting of 
iron and steel manufacturers has been 
ealled for Wednesday, June 19, at the 
Waldorf-Astoria, New York, to consider 
what advances, if any, should be. asked 
for by producers. 

Costs in the next quarter will be 
higher, the freight advances adding from 
$1 to $1.50 to pig-iron cost. Already 
Lake iron ore producers and various 
blast furnace companies have made up 
their case for higher prices, and more 
sharply than ever the diverging interests 
of large and small producers stand out. 

The price conference is _ plainly 
dwarfed by the changes involved in the 
new Government control of iron and steel 
distribution. A week’s reflection has 
brought the conclusion that these will be 
more radical than the trade has been 
willing to believe. The future of the 
army of employees in sales organizations 
not'only of iron and steel manufaturers 
but of 400 or more jobbing houses is no 
small factor, but it is only one. The 
feeling grows that six months will see 
great changes in the character of em- 
ployment in various departments of the 
industry. 

. The Fuel Administrator’s decision that 
passenger car manufacturers shall re- 
ceive 25 per cent of the fuel supply de- 
voted to that purpose last year is in con- 
flict with the position of the Director of 
Steel Supply that no non-war industry 


can now be told how much steel it will 
be allowed to have. However, the policy 
will be to give manufacturers such lots 
of steel as will supplement stocks on 
hand and convert these into cash as rap- 
idly as possible.—IJron Age. 


DIVIDENDS DECLARED 


The Pierce-Arrow Motor Car Co. has 
declared a regular quarterly dividend of 
2 per cent on preferred stock, payable 


July 1 to stock of record June 14. 


The Stromberg Carbureter Co. of 
America, Inc., has declared a dividend of 
75 cents a share on the capital stock of 
the company, payable July 1 to holders 
of record June 15. 


The Stutz Motor Car Co. has declared 
a dividend of $1.25 a share on the capital 
stock payable July 1 to holders of record 
June 24. 


The Hupp Motor Car Corp. has declared 
a regular quarterly dividend of 1% per 
cent on preferred stock payable July 1 
to stock of record June 20. 


The Westinghouse Electric & Mfg. Co. 
has declared a regular quarterly dividend 
of 1% per cent both on common and pre- 
ferred stock, payable July 15 to stock of 
record June 29. 


The Willys-Overland Co. has declared 
a quarterly dividend of $1.75 on all out- 
standing preferred stock, payable July 
1, to stockholders of record June 20. 


The Kelly-Springfield Tire Co. has de- 
clared a quarterly dividend of $1.50 a 
share on the 6 per cent preferred stock, 
payable July 1 to stockholders of rec- 
ord June 15. 


The Michigan Drop Forge Co., Pontiac, 
Mich., has declared a quarterly dividend 
of 1% per cent on the preferred stock, 
payable on July 1 to stockholders of 
record June 15. 


The Reo Motor Car Co. has declared 
the regular quarterly dividend of 2% per 
cent on the common stock to holders of 
record June 15. 


The Edmunds & Jones Corp. has de- 
clared the regular quarterly dividend on 
common stock. From June 16, 1916, to 
Sept. 8, 1917, inclusive, dividends were 
paid at the rate of $1 quarterly, while 
for the past 2 quarters the dividend was 
25 cents a share. The regular quarterly 
1% per cent dividend on preferred stock 
was also declared. 


Optimism Follows Record 
Bituminous Production 


A feeling of optimism is engendered 
by the record production of bituminous 
coal during the week ended June 8, when 
the output of soft coal reached the un- 
precedented total of 12,465,000 short tons. 
This exceeds by 1,691,000 short tons the 
production of the preceding week. The 
average daily output was well above 
2,000,000 short tons, which amount of coal 
must be shipped every working day for 
the rest of the coal year if estimated 
demands are to be met. It must be re- 
membered, also, that to date we are be- 
hind considerably more than 26,000,000 
short tons of bituminous coal. Shipments 
of anthracite for the week, ended June 8 
totalled 40,754 cars, which is about nor- 
mal output for the hard-coal mines under 
the existing labor conditions. 

Though the shortage of cars continues 
to act as a bar to the greater production 
of bituminous coal, particularly in West 
Virginia, this condition is being alleviated 
rapidly. There is promise that ere long 
the most important producing sections 
will be receiving close to 100 per cent 
car allotment. The laying of the car- 
supply ghost, however, has seen the rise 
of another to haunt the coal operator. 
This time it is labor shortage, a factor 
which bids fair to become the chief de- 
terring reason to maximum output. 

Realizing that labor in the coal mines 
must be inspired to do its best, James 
B. Neale, who heads the newly formed 
Production Bureau of the Federal Fuel 
Administration, is planning a nation-wide 
campaign to speed up coal production. 
The workers at the mines are to be ad- 
dressed by well-known men, and the 
operators will be urged to do their utmost 
to expedite production by providing every 
facility and convenience which will aid 
the employees to mine more coal. 

Market conditions are quite active. 
The sharp demand for domestic and 
steam grades continues, and the storing 
of domestic coal is going on at a good 
rate. However, receipts by dealers are 
not half the tonnage desired—Coal Age. 


The Electric Storage Battery Co. has 
declared a dividend of $1 a share on both 
common and preferred stock, payable 
July 1 to holders of record June 17. 


The Mason Tire & Rubber Co., Kent, 
Ohio, has declared the quarterly dividend 
of 1% per cent on the preferred stock, 
payable July 1 to stockholders of record 
June 15. 


The Hydraulic Pressed Steel Co., 
Cleveland, has declared quarterly 2 per 
cent and 1% per cent dividends on pre- 
ferred stock, both payable June 30 to 
stockholders of record June 20. 
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Government 


WASHINGTON, June 18—The Quar- 
termaster Department has awarded con- 
tracts for parts of Class B, 3-ton Army 
trucks, as follows: . 


indiana Motor Truck Co., Marion, Ind. 
Transmission rear hanger clevis, 8000. 
Engine front support bracket, 8000. 
Movable equalizer lever assembly, 8000. 
Brake equalizer lever, 16,000. 
Transmission rear hanger, 8000. 
Pedal clutch lever, 4000. 
Brake equalizer shaft and collar, 16,000. 
Brake equalizer shaft, 8000. 
Brake equalizer arm, 8000. 
Brake equalizer shaft bracket, 16,000. 
Standard Parts Co., Cleveland. 
Brake equalizer bar to intermediate lever, 
4,000. 
Emergency equalizer 
lever, 4000. 
Emergency hand brake to 
lever, 4000. 
Emergency brake equalizer to rear axle, 
4000. 
Service brake foot pedal to intermediate 
lever, 4000. 
Service equalizer shaft to rear axle, 4000. 
Transmission control rod assemblies, 12,000. 
Emergency brake rod assembly, 4000. 
Emergency equalizer shaft to rear axle, 
4000. 
Brake rod assembly service brake to equal- 
izer lever to rear axle, 4000. 
Clutch control link clevis, 4000. 
Plain washers, % in., 49,000. 
Exhaust pipes, 4000. 
Gramm-Bernstein Motor Truck Co., 
Ohio. 
Engine front support bracket, 8000. 
Transmission front hanger bracket, 8000. 
Front spring pressure block, 8000. 
Rear spring pressure block, 8000. 
Movable equalizer lever assembly, 8000. 
Hood hinge rod bearing, 8000. 
Starting crank shaft rear bracket, 5000. 
Exhaust pipe bracket, 5000. 
Connection radiator to pump, 3000. 
Transmission rear hangers, 8000. 
3rake equalizer shaft and collar, 16,000. 
Brake equalizer shaft, 8000. 
Brake equalizer arm and lever yoke, 16,000. 
3rake equalizer arm, 8000. 
Brake equalizer shaft bracket, 16,000. 
Intermediate brake lever assembly, 4000. 
Intermediate brake lever, 4000. 
The Union Forging Co., Union, N. Y. 
Front spring clips, 16,000. 
Rear spring clips, 16,000. 
Stewart Iron Works Co., Cincinnati, Ohio. 
Anchor bolt washers, 35,000. 
Body mounting angles No. 9091-V, 64,000. 
Body mounting brackets, 32,000. 
Steel Products Co., Cleveland, Ohlo. 
Front spring hanger and shackle bolts, 
30,000. 
Rear spring front bracket pins, 8000. 
Rear spring shackle pins, 8000. 
Engine support bolts, 8000. 
Standard Parts Co., Cleveland, Ohio. 
Spark and throttle control assemblies, 3000. 
Schweppe & Wilt Co., Detroit, Mich. 
Reach rod assemblies, 3000. 
American Chain Co., Bridgeport, Conn. 
Skid chains, 70,000. 
Hayes Mfg. Co., Detroit, Mich. 
Body mounting sills, 3000. 
Anchor Top & Body Co., Cincinnati, Ohio. 
Rifle covers and bracket assemblies, 8000. 


bar to intermediate 


intermediate 
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Contracts Awarded During 


Past Week 


Continental, Motors Corp., Detroit, Mich. 
Motors, 4500. 
Remy Electric Co., Anderson, Ind. 
Wiring assemblies, 3000. 
Detroit Machine Co., Detroit. 
Brake pedals, with bushing, 4000. 
Clutch pedals, 4000. 
Engine support fronts, 3000. 
Transmission front hanger brackets, 2000. 
Standard Parts Co., Cleveland. 
' Gasoline feed-pipe subassemblies, 4000. 
General Motors Corp., Flint, Mich. 
Engine support fronts, 5000. 
Transmission front hangers, 5000. 
Spring shackles, front, 17,000. 
National Machine Products Co., Detroit. 
Rear spring shackles subassemblies, 6000. 
Huriburt Motor Truck Co., New York. 
Assembling of 100 trucks. 


June 1, 1918 
Hayes Mfg. Co., Detroit. 
Fenders, front exhaust pipe brackets. 
Gramm-Bernstein Motor Truck Co., Lima, 
Ohio. 
. Starting crank catch brackets. 
indiana Truck Corporation, Marion, Ind. 
Front exhaust pipe brackets, starting 
crank catch brackets. 
Graton & Knight Co., Worcester, Mass. 
Fan belts. 2 
The Cleveland Hardware Co., Cleveland. 
Front spring clips, rear spring clips. 
Bowen Products Co., Cleveland. 
Rear spring shackle pins. 


June 3, 1918 
Indiana Truck Corp., Marion, Ind. 
Front exhaust pipe brackets. 
Indiana Truck Corp., Marion, Ind. 
Starting crank catch brackets. 
Gramm-Bernstein Motor Truck Co., 
Ohio. 
Starting crank catch brackets. 
The Cook Spring Co., New York. 
Brake rod springs. 


June 5, 1918 

Indiana Truck Corp., Marion, Ind. 
Radiator foot bolts. 

James McKay Co., Pittsburgh. 
Towing chains. 

Monmouth Machine Co., Cleveland. 
Transmission rear hanger clevis. 

Sterling Motor Truck Co., Milwaukee. 
Radiator foot bolts. 

Graton & Knight Co., Worcester, Mass. 
Fan belts. 

Gramm-Bernstein Motor Truck Co., 

Ohio. 

Intermediate brake shaft levers. 


Lima, 


Lima, 


Quartermaster Contract Awards 


WASHINGTON, June 18—The follow- 
ing contracts have been placed by the 
Quartermaster Department: 

June 3, 1918 
American Chain Co., New York; chains. 
June 5, 1918 
American Chain Co., New York; chains. 
June 6, 1918 
The Acme Rubber Mfg. Co., Trenton. N, J.; 
rubber washers. 

Awards for parts for the Model B, 
3-ton standard army motor trucks, have 
been made as follows: 

Accurate Machine Co., Cleveland; 
spring shackle subassemblies. 


rear 


Auto Parts Co., Columbus, Ohio; hood 
latches. 
Edmunds & Jones Corp., Detroit; rear 


spring shackles, thrust washers. 
Continental Car Co. of America, Louisville, 
Ky.; body mounting sills. 
Hayes Mfg. Co., Detroit; 
sills. 
Paeschke & Frey Co., Milwaukee; gasoline 
feed tanks and gasoline reserve tanks. 


body mounting 


Contracts for Assembling of Trucks 


WASHINGTON, June 18—Contracts 
for the assembling of trucks were 
awarded by the Quartermaster Depart- 
ment to the following companies on 
June 1: 

Packard Motor Car Co., Detroit. 

Selden Truck Sales Co., Rochester, N. Y. 

Pierce-Arrow Motor .Car Co., Buffalo, 

N.. ¥. 

Republic Motor Truck Co., Alma, Mich. 

Garford Motor Truck Co., Lima, Ohio. 

Kelly-Springfield Co., Springfield, Ohio. 

Service Motor Truck Co., Wabash, Ind. 

U. S. Motor Truck Co., Cincinnati, Ohio. 

Velie Motor Corporation, Moline, Il. 

Sterling Motor Truck Co., Milwaukee. 

Diamond-T Motor Car Co., Chicago. 

Brockway Motor Truck Co., Cortland, 

Nn. ¥. 
Indiana Truck Corporation, Marion, Ind. 


Engineer Depot Awards Contracts 


WASHINGTON, June 18—The Gen- 
eral Engineer Depot has placed the fol- 
lowing awards: 

Victor Mfg. & Gasket Co., Chicago, 
Ill., gaskets. 

August Mietz Corporation, New York 
City, valve stem and valve body. 

Continental Car Co. of America, Louis- 
ville, Ky., transport and platform stake 
bodies. 

Nash Motor Co., Kenosha, Wis., clutch 
and accessories. 


June 5-6, 1918 


Hendee Mfg. Co., Springfield, Mass.; motor 
accessories. 
B. F. Goodrich Rubber Co., Akron, Ohio; 


suction hose, wrenches. 
Dodge Bros., Detroit; switches. 
Willard Storage Battery Co., Cleveland; bat- 
teries. 
June 7-8, 1918 


Goodyear Tire & Rubber Co., Washington, 


D. C.; auto repair supplies. 
Nash Motor Co., Kenosha, Wis.; tool kits. 
Studebaker Co. of America, Detroit; auto 
parts. 
Ordnance Contracts for 21 Companies 


WASHINGTON, June 18—Contracts 
have been awarded by the Ordnance De- 
partment to the following companies: 


American Chain Co., Bridgeport, Conn. 

Greenfield Tap & Die Co., Greenfield, Mass. 

Veeder Mfg. Co., Hartford, Conn. 

General Electric Co., Washington, D. C. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


East 
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Four Wheel Drive Auto Co., Clintonville, Wis. 

Columbus Lift Truck Co., Columbus, Ohio 

Hale & Kilburn Corporation, Philadelphia, 
Pa. 

Holt Mfg. Co., Peoria, IIl. 

Maxwell Motor Co., Detroit, Mich. 

The Nash Motors Co., Kenosha, Wis. 

McCord Mfg. Co., Detroit, Mich. 

B. F. Goodrich Rubber Co., Akron, Ohio. 

Kisbourne & Jacobs Mfg. Co., Torrington 
Conn. 

Crucible Steel Co. of America, Pittsburgh. 

Swedish Iron & Steel Corporation, New York. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Nash Motors Co., Kenosha, Wis. 

White Motor Co., Cleveland. 

National Tool & Mfg. Co., St. Louis. 

Scovill Mfg. Co., Waterbury, Conn. 


Four More Navy Contracts 


WASHINGTON, June 16—The follow- 
ing contracts have been placed by the 
Bureau of Supplies and Accounts of the 
Navy Department: 

Mechanical Appliance Co., Milwaukee, 
balloon motors. 

Propeller Co., Baltimore. 

Ford Motor Co., Detroit, ambulances. 

Hoover Steel Ballbearing Co., Ann 
Arbor, Mich., balls, steel. 


Relinquishes Interest in Bowman-Gould 


DETROIT, June 17—E. A. Bowman 
has relinquished his interest in the Bow- 
man-Gould Co., successor to the E. A. 
Bowman Co. 


Quantity Versus Quality in Airplane 
Combat 
(Continued from page 1211) 


Since 1 — tanh’T = 1/cosh’*T7, we get, 

calling a/b = Z the odds, 

B 
Z (2Z — 1) 
So that if the odds are 2 to 1 against the 
smaller group it will, nevertheless, inflict 
an equal loss on the larger group if its 
quality is three times that of the more 
numerous group; if the odds are 8 to 1 it 
must have a superiority in quality of 5 to 
1 in order to destroy an equal number 
of machines. 

This case shows the conditions neces- 
sary where inferior machines are sacri- 
ficed for an equal number of better 
quality. 

Although the treatment of the subject 
is slightly different from that of Lan- 
chester, no claim of originality is made 
by the writers of this article, who will 
feel gratified if it will attract attention 
to the fact so clearly brought out that 
“numbers” certainly do “count.” 
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Ordnance Section 


Names Heads 


Managers of Districts Will Have 
Charge of Production Under 
General C. C. Williams 


WASHINGTON, June 17—The Ord- 
nance Department divided into 10 dis- 
tricts for administrative purposes will 
be under the supervision of the follow- 
ing men: 


Boston. District... 05.620 Levi H. Greenwood 
ee Waldo C. Bryant 
CE ctidusasdavces6eiwneares E: A. Russell 
ao grade as aneomeed Cc. L. Harrison 
IIS 6. Se ho oeedediatios Samuel C. Scovil 
| eh a ..Fred. J. Robinson 
Philadelphia. ... wae Repeats .John C. Jones 
Pittsburgh....... ; ccetceresede. ME. Dravo 
OY ee a F. S. Noble 


The appointments for the New York 
District will be announced later. 

Each of the men named will be the 
production manager for his district 
and will be responsible directly to the 
Acting Chief of Ordnance, General C. C. 
Williams. Each district chief will have 
inspection, production, financial, property 
and personnel managers under him. 

In addition there will be a group of 
manufacturing specialists, each giving 
his attention to a particular phase of 
ordnance production. W. W. Coleman, 
president of the Bucyrus Co., and A. L. 
Humphrey, president of the Westing- 
house Air Brake Co., will specialize in 
gun and gun carriage production. C. E. 
Davis, an engineer of New York, will 
supervise the manufacture of fire-control 
and other optical instruments. J. R. 
Harbeck, vice-president the American 
Can Co., will supervise the ammunition 
plants. J. M. Young, manager of the 
American Can Co., and Herbert Wolff. 
vice-president of the American Car & 
Foundry Co., will supervise machining 
of shells for mobile artillery. H. H. 
Blood, of the Pratt & Whitney Co., Hart- 
ford, Conn., will take charge of produc- 
tion of hearts for shells. George C. 
Brainerd of the Hydraulic Pressed Steel 
Co., Cleveland, will specialize on the pro- 
duction of shell forgings. 


New Insignia for Army Air Service 


WASHINGTON, June 17—A new col- 
lar insignia has been adopted for the 
army air service. which was separated 
from the Signal Corps recently. It con- 
sists of a pair of horizontal bronze wings, 


June 20, 1918 


similar in shape to a colonel’s eagle’s 
wings, with a silver two-viaded pro- 
peller placed vertically on them. 

The new insignia will be worn by of- 
ficers and enlisted men of the Depart- 
ment of Military Aeronautics and the 
Bureau of Aircraft Production. It takes 
the place of the torch and crossed flags, 
worn by them when under the Signal 
Corps. The hat-cord for the enlisted men 
of these two branches of the air service 
will be green and biack. 


Entries for Chicago Derby 


CHICAGO, June 17—To date eighteen 
entries have been made for the Chicago 
Derby June 22. In addition to the 100- 
mile handicap, what will be known as 
the Chicago Handicap will be run in two 
preliminary heats of 10 miles each, and 
a final event of the same distance. Prac- 
tically all of the drivers who are entered 
in the Derby are listed in the minor 
race, which also will be run under the 
handicap system. Dario Resta and Louis 
Chevrolet will start from scratch in the 
preliminaries, whereas De Palma will 
be scratch man for the 100-mile Derby. 
Leads varying up to 5 or 6 min. are 
scheduled for the 100-mile, though the 
exact handicaps of all the drivers are 


not available at this writing. The entry 
list follows: 

Driver Car 
Py Te RS 5 ovis in. <,oc cinema Packard 
SIN obo vie dic-0e ccesrne neem Resta Special 
RA CONNER a iiev ecg sadceceseese Frontenac 
IN I aes rip wan or a ecmiave-wse-eretaln Frontenac 
a errs Frontenac 
WNGGT CHANGE. 6. oie vicccicecces Oldfield Special 
iol orp ar ioca erase «anise oc nelee oud Hud -on 
Tom Milton..... iia avai ahaa etek aa aie Duesenberg 
ye ere errr luesenberg 
a err Duesenberg 
| Uk. , eee Duesen -erg 
NE IN 66 5 race ng cciweie slew ecweceeaes Hudson 
DOE TOTS TROMMBOM..... 6. ecccccivvccses Delage 
Rr eo or e Delage 
i A er eee Miller Special 
MEN, oka. a/b. ciara o hoe cl acoam ees Peerless 
IEE cc ciccie Bhaimalea gma clvesian Hoskins Special 
BIASTY TOSONVETE.. ....06.60.00500 Ostewig Speciat 


Duray May Race at Chicago 


CHICAGO, June 16—Arthur Duray of 
the French army, who finished second in 
the 1914 Indianapolis contest, arrived 
here yesterday and is expected to enter 
the Derby scheduled for the Chicago 
Speedway June 22. Duray is in this 
country in connection with work for the 
aviation service of the French govern- 
ment. He brought no car with him from 
Europe but will handle a Frontenac car 
which has just been purchased by Harry 
Harkness. 


RACING mobile Show. Texas State 
June Ps _ Chicago. Chicago a en at Fair. 
Speedway. 
July 4—Cincinnati. Cincinnati June ag etn N. Y 
Spestwer. : Sept. a — Chicago. Chicago SHOWS American Society of Heat- 
July << eaeeme, ask. Tacoma Speedway. July 29-Aug. 4—Salina, Kan. ing and Ventilating En- 
sai -—. ae ssn. sia Sept. 21—Sheepshead Bay. National Tractor Demon- gineers. 
Ju 27 — Chicago. cago 7 RS ae Sa , stration. Auspices of Na- Sept. 2 — Cripple Creek, Colo. 
Speedway. Oct. 5—Cincinnati. Cincinnati tional Implement and Ve- Am ben Institute of 


Aug. 3—Uniontown. Uniontown 
Speedway Assn. 

Aug. 10—Providence, R. 1. 

Aug. 17—Sheepshead Bay. 

Sept. 2—Uniontown. Uniontown 


Speedway Assn. Assn. 


Speedway. 


ASSOCIATIONS 
June 21—New York. Financial 
and Executive Meeting of 
the Motor & Accessories Oct. 14-27—Dallas, Tex. Sev- 
enth Annual Texas Auto- 


hicle Assn. 


Coliseum. 


Sept. 23-28—Chicago, 
Accessory Show for Fords. 


Mining Engineers. 
National Nov. 14-15—New York. Society 
of Naval Architects and 
Marine Engineers. Twen- 
ty-sixth general meeting. 
Engineering Societies 
Bldg., 29 West 39th Street. 











